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a. Abstract 
Recognizing that wild adult steelhead returning to the Wind River had dipped to perilously low levels and that watershed conditions needed improvement, a concerned group of biologists from several agencies first met in 1992 to coordinate efforts towards restoring fish runs by compiling historical information, monitoring and evaluating biological conditions, and restoring habitat.  Since that time, a strong coalition of cooperators has been assembled and maintained to provide and apply their diverse expertise to actions within the watershed.  These actions have included obtaining funding for and enacting the following: forming and coordinating a watershed council and technical advisory committee, conducting a variety of watershed assessments using several different methods, identifying and prioritizing habitat restoration projects, completing cooperative restoration projects, conducting pre- and post monitoring and evaluation, and encouraging community and school involvement.  This blend of research, monitoring, evaluation, on-the-ground restoration, and education-outreach activities has proven to be highly effective and has resulted in many accomplishments.  Our proposed actions for FY 2001 build upon these accomplishments and address key measures and recovery issues identified by the Columbia Basin Fish and Wildlife Authority and by the federal listing of Lower Columbia River wild steelhead, while continuing the cooperative process and framework established in the past.  Restoration activities proposed for FY 2001 will target areas identified as highest priority by a 1999 limiting factors analysis for the watershed, by U.S. Forest Service's Wind River Watershed Analysis (1996a, to be updated and expanded by Dec 2000), and by our ongoing EDT modeling effort (targeted for completion by Dec 2000).  The ultimate goal of the Wind River Watershed Project is to restore habitat conditions that will facilitate recovery of wild steelhead populations to numbers assuring their persistence and allowing for healthy expression of genetic diversity and life history.  
b. Technical and/or scientific background

On March 13, 1998 Wind River steelhead were listed as ‘threatened’ under the Endangered Species Act.  Most populations of salmonids that historically occupied the Wind River watershed are considered depressed (WDF et al. 1993).  According to a report by the American Fisheries Society, the Wind River winter steelhead stock is at a high risk for extinction, the summer steelhead stock is at a moderate risk for extinction, and the sea-run cutthroat may be extirpated from the subbasin (Nehlsen et al. 1991, Rawding 2000). Historically, Shipherd Falls (located 2.3 miles upstream from the mouth of the Wind River) was a natural barrier to all anadromous fish except steelhead, which were numerous above this barrier.  Bryant (1949) estimated summer steelhead run size was 3,250 with an escapement of 2,500 spawners.  The current number of wild summer steelhead spawning in the Wind River subbasin has been reduced to under 200 adults in recent years (Rawding 1997b, Rawding 2000).  In addition, a fall race of chinook that dominated the lower reach of the Wind River is depressed and composed of a substantial number of stray hatchery fish (WDF et al. 1993, Rawding 2000).


Anadromous fish losses have been attributed to the construction of migration barriers, timber harvest, and rural development of the upper watershed (WDW et al. 1990).  Activities in the upper watershed have severely impacted riparian areas and stream channels in several key steelhead subbasins evidenced by maximum water temperatures exceeding 75 degrees F, increased peak flows, and increased sedimentation (USFS 1996a).  There is also concern of the ecological and genetic risks posed by the anadromous hatchery programs (NMFS 1996b).  Carson National Fish Hatchery was constructed in 1938 to mitigate for the construction of Bonneville Dam and currently produces 1.8 million spring chinook smolts.  A fish ladder at Shipherd Falls, which is at river mile 2, was constructed to allow salmon access to the hatchery at river mile 18.  Between 20,000 and 100,000 hatchery steelhead smolts were released annually in the basin between 1960 and 1997.  Hatchery steelhead plants were terminated after 1997 due to concerns about ecological and genetic risks.


The Wind River Technical Advisory Committee (TAC) was formed in 1994 in response to the decline of steelhead within the Wind River subbasin.  The team currently includes technical specialists from the UCD, USFS, USFWS, WDFW, USGS, Washington State University Cooperative Extension, Longview Fibre Corp., Washington Dept. of Natural Resources (WDNR), and the Yakama Nation (YN).  Based on USFS’s (1996a) watershed analysis and USFS’s (1993) Trout Creek watershed assessment, the TAC and agency staff secured funding and completed a number of restoration projects.  Restoration efforts have resulted in the design and implementation of bio-technical methods to improve steelhead habitat by stabilizing stream banks, improving channel complexity, reconnecting flood plains, rebuilding riparian areas, and decommissioning roads.  High priority fish passage problems at Hemlock Dam identified by Orsborn et al. (1987) were addressed in 1996 by increasing adult attraction flow at the ladder entrance and eliminating false attraction flow from the Wind River Nursery.  Remaining concerns with fish passage and water quality at this facility are currently being assessed for feasibility and restoration potential with BPA FY1998 funding.


This proposal incorporates both public and private lands recognizing that “limiting restoration to public lands would be biologically futile and wasteful of public funds” (NPPC 1994).  The ISG (1996) and most other regional planning bodies recommend a watershed approach.  In an effort to address habitat concerns across all land ownerships, the UCD and TAC developed a watershed council in the subbasin with funding through USFWS and BPA (FY1998 funding).  This group of stakeholders, known as the Wind River Watershed Council (WRWC), was formed in 1997 and was modeled after other successful councils, such as the Grande Ronde Model Watershed Program.  Membership includes representatives from small private businesses, private timber companies, government agencies, landowners, recreational users, conservation groups, schools, and others.  The WRWC, with technical assistance from the TAC, ranks proposed restoration, monitoring & research projects.  


The Columbia Basin Fish and Wildlife Program (NPPC 1994) stated that salmonid restoration should be linked to identification of key uncertainties and variables that limit populations.  We have proposed to link the steelhead’s productivity and life history diversity to address this issue. The information will: 1) directly and immediately help the planning efforts of the Wind River Watershed Council, and 2) fill gaps in implementation of measures of the Fish and Wildlife Program that have received little attention to date.  The Wind River represents an important but relatively overlooked type of watershed in the Columbia Basin: subbasins above Bonneville Dam but with steelhead stocks of coastal lineage.  Our results can be incorporated to help rebuild other coastal stocks, such as those in small tributaries between Bonneville Dam and the Hood River.  Results may also be useful for planned efforts to reintroduce anadromous fish into the White Salmon River above Condit Dam.


The WRWC, TAC, and agency staffs have endorsed our holistic, community-based watershed approach to restore steelhead and their habitat.  Our proposed projects are consistent with the plans and priorities of stakeholders, along with state, federal, and tribal agencies.  We propose to preserve and protect the remaining run of steelhead by rehabilitating watershed health, water quality, channel morphology, and stream habitat; by monitoring populations and production of steelhead; and by increasing our knowledge of the problems and needs of the watershed.  Successful restoration projects require public involvement, and we have established a public education and involvement process through the formation of a local watershed council.  The decline of steelhead returning to the Wind River, the potential reasons for this decline, and the recovery of steelhead in this watershed exemplify a spectrum of problems and activities that the Fish and Wildlife Program (FWP) was designed to address.

c. Rationale and significance to Regional Programs

The FWP (Section 7.6C) and the ISG (1996) have recommended a holistic, watershed approach to identify key physical and biological limitations for the recovery of salmon and steelhead stocks.  The activities we have proposed for the Wind River watershed meet the FWP goals to encourage interagency cooperation along with public participation.  We have proposed an on-the-ground, multi-faceted, and broad-scaled restoration project.  We have proposed activities that will provide specific information to the Wind River TAC for their efforts to restore steelhead to the subbasin, and will provide managers with the data needed to make informed decisions about additional efforts to restore the Wind River ecosystem.  By involving the community in watershed planning and in on-the-ground restoration activities, we hope to foster a healthy stewardship that will last for generations.


The proposed project is multi-faceted and our objectives attend to every one of the eight “Fish and Wildlife Needs” identified in the Wind River Subbasin Summary (Rawding 2000).  The needs that our objectives are particularly strong in addressing are: “Determine abundance, distribution, survival by life-stage, and status of fish...” (see our Objective 2); “Determine genetic and life history types of native fish...” (see our Objective 2, although there is not an explicit genetic component, but certainly a life history component); “Assess effect of natural escapement of hatchery spring chinook and brook trout on natural production of steelhead” (see our Objective 2); “Determine if high infestations of the ciliated protozoan Hydropolaria lwoffi (formerly Epistylis lwoffi) lowers survival of juvenile steelhead...” (see our Objective 2); “Determine the effectiveness of habitat restoration projects...” (see our Objective 2); “Implement restoration actions identified in the watershed assessments...” (see our Objective 4, and indirectly Objective 2 because it constitutes a valuable assessment that will be used to help prioritize restoration projects); and “Continue watershed coordination and local stewardship programs...” (see our Objectives 1 and 5).


Measure 7.6C of the FWP recognizes the value of the collaborative efforts of the Wind River TAC operating within a local watershed.  Measure 7.6C also stresses the importance of landowner and community participation in restoration activities.  This is being addressed through the WRWC, through which all stakeholders, including public and private entities, work on activities in concert.  Restoration activities address Measure 7.7 of the FWP.  Because of the concern for health of steelhead in the lower Columbia, the need for the type of data sought, and the location of the Wind River (above Bonneville Dam but within the lower Columbia River system), we believe that funding of the proposed projects will yield highly valuable results.  


Life history diversity may be an important factor in the persistence of steelhead in the Wind River subbasin.  These investigations address measures 2.2A, 5.9A, 7.1, 7.1C, and 7.8B of the FWP.  Protection of wild steelhead and their habitat is the goal of the Endangered Species Act (NMFS 1996b).  Protection of wild steelhead and their habitat is also the goal of the Wild Salmonid Policy of WDFW (1997), the tribal restoration plan (Wy-Kan-Ush-Mi Wa-Kish -Wit, Nez Perce Tribe, et al. 1996), and the Northwest Forest Plan (USFS and BLM 1994).  The Wind River summer steelhead has received the highest priority for restoration under the State of Washington’s (1998) steelhead recovery plan (LCSCI).  Full funding of this proposal would be a timely way of addressing concerns about declining status of steelhead in the lower Columbia River basin.

d. Relationships to other projects 

Our efforts in the Wind River watershed have been recognized by other salmon recovery programs, and our generated data have proved valuable to ongoing and proposed projects.  The Washington State legislature recently enacted regional strategies for addressing habitat concerns for listed salmonid species.  The Lower Columbia Fish Recovery Board (LCFRB) was established to prioritize actions put forth in the State of Washington’s (1998) LCSCI.  The Wind River TAC, which is coordinated under our current BPA funding, served as a local planning team to compile known limiting factors in the Wind River watershed that was used by the LCFRB to rank proposed projects in Evolutionary Significant Unit 4 (ESU 4).  The TAC has and will continue to coordinate with the WRWC to provide the LCFRB updated prioritized lists of Wind River projects to be ranked with other ESU 4 projects for various state and federal funding sources.    These funds would likely be limited to on-the-ground restoration actions, and would serve as cost-share to our proposed BPA-funding for the Wind River Watershed Restoration Project.  A prioritized list of Wind River projects was recently provided to CBFWA by the Wind River TAC and was incorporated in the Wind River Subbasin Summary (Rawding 2000).


The data we have on habitat conditions and on multiple life history stages of steelhead (parr, smolt, adult holding, adult spawning) is growing and qualifies as a valuable regional database.  Personnel working on the BPA-funded project “Bull Trout Population Assessment in the Columbia River Gorge, WA” (Project no. 9095) have used the water temperature and habitat data from the Wind project to help with their assessment of potential bull trout sites.  Our extensive database on stream temperatures has been requested for and used by USDA Forest Service (USFS, baseline monitoring and cumulative effects modeling), Washington Department of Ecology (WDOE, for 303d listing determinations), and Washington Department of Fish and Wildlife (WDFW, for development of a riparian shading model).


This project is a collaborative effort between UCD, WDFW, USFS, USGS, and YN.  Key personnel within these groups have an established working relationship with the WRWC and its TAC.  The results have been highly available and directly used by the wide representation of other agencies (USFWS, WDNR) and private stakeholders in the WRWC and its TAC in their efforts to restore the health of the Wind River watershed.  Many of the ongoing and planned future restoration projects of these groups rely on continued gathering of this data.

e. Project history (for ongoing projects) 


The Wind River Watershed Restoration Project has been funded by BPA since FY1998.  Funding began midway through FY1998 under Project Number 9154.  Funding requested and received in the last three fiscal years has been: FY1998, requested $891K, received $350K; FY1999, requested $669K, received $350K; FY2000, requested $1,386K, received $554K.  Each of the four cooperating agencies (UCD, USFS, USGS, and WDFW) receiving BPA funding in FY1998 submitted their first annual report in December 1999 (Connolly 1999) covering FY1998 activities.  The annual report for FY1999 is due in December 2000.  Major results achieved to date are summarized by category below.  Note that all figures and tables referenced occur at the end of the Project History section.


Coordination:  The Wind River Watershed Council (WRWC) was developed in 1997 and meetings continue to be held monthly.  Meetings of the Wind River Watershed Council and its Technical Advisory Committee were held to address restoration planning, monitoring planning, and project prioritization.  The WRWC  & TAC have provided oversight and direction for the project.  The WRWC is comprised of a wide range of stakeholder representatives.  Accomplishments include the development of a mission and goals statement, identification and prioritization of over 40 potential restoration projects –mostly on private lands, selection and completion of the top two as demonstration projects, with two more underway having secured additional grant funding from the SRFB.  Meetings have provided a clearinghouse for local input to the projects and knowledge and also serve as a forum to ensure coordination of all watershed restoration activities.  The meetings have had substantial indirect benefits serving as a forum for sharing viewpoints, technical exchange of information, building trust and community involvement. Watershed Council members have enjoyed getting out and doing hands-on restoration activities such as tree-planting and garbage cleanup at project sites. 


Monitoring:  Index stream reaches have been surveyed for density and biomass of juvenile steelhead under BPA funds since 1998.  These estimates have been compared to past estimates that are available (Table 1), such as those from 1984 (Crawford et al. 1985), 1985-88 (USFS, unpublished data), 1996 (Connolly 1997), 1997 (Connolly et al. 1997), 1998 (Connolly 1999), and 1999 (Connolly, unpublished data).  Wide annual variation has been observed, particularly with age-0 steelhead.  Observed densities of age-0 steelhead have served to validate redd surveys and substituted for lack of redd surveys in some areas for a more complete picture of where steelhead spawn.  One trend that has emerged from our analysis to date is that the population and biomass of age-1 and older juvenile steelhead in Trout Creek during 1996-1999 are always much lower or similar, but never much higher, than those during 1984-1988 (Figure 1).  We are actively collecting and analyzing data to help understand the role of habitat conditions and fish population dynamics to these findings.  Information from these index sites will serve as baseline data for assessing change to the system as a result of our restoration efforts.  Fish population surveys have also served to determine distributions of native resident fish species (rainbow trout, shorthead sculpin, mountain whitefish) and to locate primary areas for production of exotic species (brook trout, hatchery-origin spring chinook salmon).


Annual smolt production from the Wind River subbasin has been estimated since 1995, with estimates varying between 7,000-24,000 for the entire subbasin (Figure 2, Rawding 1999).  Under BPA funding (and with in-kind funds from WDFW, USFS, and USFWS), three smolt traps were fished in 1997 and four smolt traps were fished in 1998-2000.  Smolt traps have been sited to gain estimates for Trout Creek, Panther Creek, upper Wind River (from just below Trapper Creek), and the entire Wind River subbasin.


Multiple methods have been used to gain estimates of adult steelhead returning to the Wind River subbasin since 1984.  Redd surveys have been annually conducted throughout the Wind River watershed and over 20 miles have been annually snorkel surveyed to monitor returning adults.  Adult traps at Hemlock Dam and Shipherd Falls have been modified for efficiency and monitored with BPA funding.  Adult return numbers have been low (under 200) for the last decade, and returns to the Trout Creek watershed have been precipitously low (Figure 3).  These low returns continue to be of great concern.


A large network of continuous temperature recorders -approximately 40 units total, placed by UCD, USFS and USGS, have been deployed throughout the Wind River watershed.  Multiple daily readings track the seasonal changes and extremes in the streams.  Three tributaries of the Wind River (Bear, Eightmile, and Trout creeks) have been identified as exceeding temperature standards by the WA Dept. of Ecology (WDOE).  Temperature data gathered have been shared with WDOE for their TMDL study and the data have also been incorporated into the Subbasin Summary, the USDA Forest Service’s current effort to update the 1996 Wind River Watershed Analysis (expected completion in Dec 2000), and an EDT analysis, contributing to identifying and prioritizing stream reaches in need of restoration.  


We have conducted physical stream surveys to assess sediment within the Wind River basin for two years (1998-1999).  A completion report detailing methods, results and conclusions was completed for each of these years.  Sediment samples were collected from nine subbasins on an annual basis.  Approximately 200 samples were collected and processed for about 10$/ sample.  Major results demonstrated that there is a positive relationship between instream fine sediment and percent of roaded area in the watershed (Figure 4).  However, fine sediment is not manifested in areas of large-scale deep-seated failures.  Overall, the data supports that fine sediment has not reached threshold proportions in the Wind River study area.


We have contracted USGS-Water Resources Division to maintain and operate a stream-flow gauge at Trout Creek for two years at a cost of approximately $9,400 per year.  Stream discharge data has proven to be very useful.  Stream stage has been used as a primary tool for physical and biological monitoring (e.g. smolt movemeent).  A rudimentary rating curve for Trout Creek was established; however, a complete curve for Trout Creek may require several years of data collection to include a range of discharges.  Collection of stream discharge data was successful and relatively effective.


There are however, several aspects to the gauge site location and project design that are less than ideal for meeting the stated objecives.  Several complications arise due to the location of the gauge.  Lack of electrical power requires the use of an auxillary battery source.  Reliance on a single power source increases the risk of power failure.  Data was lost during a during the 1996 field season as a result of power failure.  Real-time data transmission is currently unavailable.  Gauge data is available only following a field visit and manual download of data.  This can result in lengthy delays in obtaining flow data spanning up to 2-3 months when the location can only be reached by snowmobile.  Consequently, this system is ineffective at providing prompt flow data to support operational management decisions such as smolt trap modification or instream flow adjustments.  There are no exiting phone lines to transmit signals; therefore satellite or cellular phone would be required for remote, real-time transmission.  The existing gauge location does not lend itself to effectively monitoring Trout Creek instream flow requirements.  Because the existing gauge is located upstream of the water withdrawal at Hemlock Lake (RM 2.0), it is not possible to use the gauge data to track the instream flows below the diversion.  To best monitor the effect of water withdrawls at Hemlock Lake, there should be a gauge and/or a rating curve developed below the dam and above the dam.  Channel bottom mobility is another complicating factor at the existing gauge location.  The gravel/cobble size substrate is relatively easy to move.  Consequently, channel bottom elevation fluctuates, which could result in an unreliable rating curve or the need to continuously modify the rating curve. 


We propose to continue theTrout Creek gauge operation becasue this data is critical to stream resotatrion planning and monitoring.  Development of a real-time data transfer system via satelite or cellular phone transmission should be considered for the future operation of the Trout Creek gauge.  The location of the future Trout Creek gaging station should be at a site that is stable over time and suitable for developing a dependable rating curve. 


Baseline water quality data has been gathered from 10 stations filling data gaps primarily on private land areas of the watershed.  Four quarterly rounds were completed and one flush-flow round.  Parameters tested include dissolved oxygen, nitrogen, phosphorus, fecal and total coliform, turbidity, pH & conductivity.  Preliminary results indicate that overall the water in the Wind River is fairly clean, low in nutrients, and within standards on other parameters.  Data gathered have been incorporated into current efforts of completing an EDT analysis and updating the USFS (1996a) Wind River Watershed Analysis. 


Assessment:  Our assessment of the Wind River has been evolving for the past three years in a synergistic manner: (1998-2000).  The findings of our assessment are included in our Wind River Restoration Project annual report (Connolly 1999), and incorporated into several recent or on-going assessments of the Wind River watershed: WRIA 29 Limiting Factors Analysis (WCC 1999), Wind River Watershed Analysis (USFS 1996a, update in prep.), and the Wind River Subbasin Summary (Rawding 2000).  We have been successful at conducting a subbasin-level evaluation and producing a prioritized list of restoration projects (Table 2).  We are currently working on inputs for the Ecosystem Diagnostics and Treatment (EDT) model, which will be completed in December 2000.  We will continue to use adaptive management techniques to revisit and revise past assessments in light of new data and to apply new knowledge for identification and re-ranking of project proposals.


Restoration:  Since the inception of this project, two demonstration projects on private lands have been completed: Martha Creek riparian reforestation and the Stabler Cut-Bank project on the middle reach of the Wind River (2000 linear feet of stream bank were stabilized through installation of 16 fish habitat and erosion control structures, placement of erosion matting, and riparian plantings over a period of two years).  Two additional projects, Sand Hill Slide reforestation and Hot Springs Trail restoration are underway.  Mapping & coordination is underway for another riparian reforestation project, Price Properties, on the middle reach of the Wind, with implementation planned for February-March 2001.  Photo-documentation stations have been installed at each site and current stream profiles will be made for comparison to pre-construction shots to monitor the recovery of the Stabler reach (UCD, lead)


This restoration program has included a full array of treatments covering upland and instream sites.  Major instream restoration projects have been completed in Trout Creek, Panther Creek, and Middle and Upper Wind watersheds.  Our efforts have made significant progress in restoring hydraulic processes and rehabilitation of critical habitat.  BPA has contributed to our restoration efforts from 1998-2000.  During this period of time, approximately 12 miles of road have been decommissioned or stabilized, 300 riparian acres have been planted, and 2,000 pieces of large woody debris have been place back in six river miles of stream by the USDA Forest Service.  Agreements have also been drafted for an evaluation of fish passage and development of restoration at Hemlock Dam.  Table 3 provides a list of recently completed restoration projects in the Wind River subbasin, and Rawding (2000) provides a complete watershed restoration summary for projects occurring within the Wind River.


Post-project monitoring indicates that we are meeting our short-term objectives.  Bank stability has been increased to 80 percent in Trout Creek, channel width-to-depth ratios have meet expected marks, and increase in LWD is above targeted numbers.  Long-term restoration objectives of reducing stream temperature and increasing stream shade will not be achieved for several decades.


Major types of restoration projects include the following: 

· Channel Work - Place key pieces of LWD to achieve the range of natural variability for the Wind River watershed (75-120 pieces/mile). (USFS, UCD)

· Road Decommissioning – Restore drainage pattern by removing drainpipes, obliterating road surface and pulling back sloughing.  
· Riparian Restoration - Plant and thin riparian forest to increase stream shade; provide future LWD and channel stability.


A report on Hemlock Dam Assessement and Restoration was recently completed under a subcontract (WSU 1999).  The objective of this study was to assess fish passage at Trout Creek’s Hemlock Dam and prescribe options for restoring fish passage.  The assessment relied on existing field data, along with modeling techniques, and literature review to evaluate passage.  The assessment noted that Trout Creek was historically very important to production of wild steelhead in the Wind River.  Restoration conservation scientists and engineers have been actively working on watershed restoration in Trout Creek for nearly two decades.  Hemlock Dam is identified as a factor for decline of wild steelhead trout in the Wind River.  This evaluation identified several key concerns that are direct source of mortality and/or impediments to safe and efficient fish passage of migrants including; ineffective flow conditions, outdated ladder design, and fishway and trap operation.  An array of the options for restoring fish passage were proposed which involve partial removal of the dam, replacing the fish ladder, replacing the fish screen, redesigning the fish channel and full removal of the dam.  A detailed work plan and activity schedule identified a timeline and resources needed to implement each prospective restoration option.  A benefit -cost analysis measured the value of expected fish returns against the implementation and operating cost of three options.  The economic assessment clearly identified full dam removal as the most cost-effective measure in the long term.  The full dam removal option addresses all of the fish passage concerns assessed in this study.  BPA contributed $28,037 to the $65,000 study. 


Education:  A Stevenson High School stream monitoring program was established on the Wind River, and technical assistance was provided by UCD and USFS staff.  Stevenson High students and fish biologists from Russia received hands-on experience with smolt trapping in May of 1998.  A USFS biologist participated in the Stevenson High School mentor program by assisting a student with their senior project.  Students in the Columbia River Studies and Advanced Biology classes compiled reports into a website outlining the history, flora and fauna, water quality & their own monitoring results on the Wind River and presented their findings to the WRWC.  This website was accessible and on display at the Columbia River Conference IV (2000) as part of our interactive, cooperative display showcasing restoration & salmon related activities on the Wind River.  


Technical support was also provided to the Wind River Middle School’s Junior Environmental Trouble Shooters (JETS) and Outdoor Education program.  Students compiled reports on photo monitoring of restoration projects and made detailed measurements of stabilized and eroding stream bank areas, identified Large Woody Debris, and tallied mortality in riparian plantings. They then presented their findings to the WRWC in excel and power-point formats.  The Outdoor Education program then partnered with and mentored a 5th grade class to adopt-a stream (see below).  


UCD personnel organized several agencies to assist a 5th grade class from Carson Elementary to adopt a local stream and conduct 5 field trips over 5 months.  Classroom presentations, lessons and fieldwork included: macroinvertebrate surveys, noxious weed removal, native tree planting, water quality testing, interpretive sign design and placement.  Students raised salmon in the classroom, courtesy of US Fish & Wildlife Service and grants obtained by their teacher.  They also shared their knowledge with younger classes at the elementary school by writing and performing a salmon life-cycle play and song. They also presented these to the Wind River Watershed Council.


USDA Forest Service wrote (1999) and implemented (2000) a new curriculum: “Trout Creek Aquatic Ecosystems” with a local 4th grade class.  The USFS also gave classroom presentations on Trout Creek to the Columbia River Studies Class at Stevenson High School.


UCD co-hosted two Project Learning Tree workshops for teachers in 1999, emphasizing local resources and opportunities to get involved with restoration activities. The link with the 5th grade class was one result.


A timber stand management workshop with Wind River landowner attendance was conducted in cooperation with WSU Cooperative Extension.  


Technical assistance has been provided to an average of three landowners per year to create plans incorporating water resource mitigation measures for a landscaping projects and other activities on the lower Wind River.


An interagency poster-display titled: “Repaying old debts, Wind River Watershed Restoration” was created for the Columbia River Conference IV depicting the history of the Wind River Watershed and current restoration, education and monitoring efforts, including the Wind River Watershed Council.  The display won rave reviews and will be exhibited again at the Skamania County fair, and other upcoming events, community and Technical.  


A Power-point presentation: “Wind River Restoration activities and data available” covering the same historical and background material and incorporating all data generated and available as assessments or reports was created and presented at the CBFWA meeting to begin creation of sub-basin summaries for the ISRP.  This presentation was also given to the Lower Columbia Fish Recovery Board for inclusion in their decision-making toolbox.  


Several professional presentations were made in 1999 and 2000.  These were given to the BC Ministry of the Environment’s Provincial Interagency Executive Committee, Trout Unlimited, and at the Western Division and North Pacific Chapter of the American Fisheries Society.
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Figure 1.  Abundance and biomass estimates of juvenile steelhead (age-1 and older) in tributaries of and mainstem reaches of Trout Creek, Wind River subbasin.  Estimates from 1984 are from Crawford et al. (1985), estimates from 1986-88 are from US Forest Service (unpublished data), estimates from, 1996 (Connolly 1997), 1997 (Connolly et al. 1997), 1998 (Connolly 1999), and 1999 (Connolly, unpublished data).  See Table 1 for stream names indicated by four-letter code above.
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Figure 2.  Estimated steelhead smolts emigrating from Wind River as determined from screw-trapping efforts.  The 1999 estimate is preliminary.

Figure 3.  Estimated adult escapement of adult steelhead to Trout Creek watershed from redd surveys and adult trapping at Hemlock Dam.

[image: image4.wmf]Year

1995

1996

1997

1998

1999

Number of Smolts

0

5000

10000

15000

20000

25000

30000


Figure 4. - Relationship between land management activity and fine substrate particle sizes (<1.69 mm) measured in nine subwatersheds in the Wind River watershed, Skamania County, Washington. [image: image5.wmf]0 
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Table 1.  Abundance and density of juvenile steelhead in stream reaches within the Wind River subbasin.  Estimates from 1984 are from Crawford et al. (1985), estimates from 1986-88 are from US Forest Service (unpublished data), estimates from, 1996 (Connolly 1997), 1997 (Connolly et al. 1997), 1998 (Connolly 1999), and 1999 (Connolly, unpublished data).  See Table 1 for stream names indicated by four-letter code above.
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0.0334

0.2997

3

0.1018

0.4167

4

0.1355

0.3431

2

0.0000

1.6400

Crater Cr.

4

0.0308

0.2903

1

1.2900

4

0.1501

0.5601

1

1.2500

Trout Cr. at 33 road

1

0.1221

2

0.0212

0.1900

1

0.7338

1

0.7900

Compass Cr.

1

0.1185

0

NS

NS

1

0.6074

0

NS

NS

East Fork Trout Cr.

2

0.0184

0.1366

1

0.1000

2

0.2580

0.7556

1

0.7600

Layout Cr.

2

0.0116

0.5296

0

NS

NS

2

0.0492

1.0397

0

NS

NS

Trout Cr. at 43 road

2

0.1308

0.5345

2

0.2369

0.7550

2

0.4092

0.8074

2

0.5621

1.5450

Planting Cr.

2

0.1496

0.3697

3

0.0883

0.6667

2

0.5907

0.8885

3

0.0597

0.8367

Martha Cr.

1

0.2911

2

0.1732

0.8150

1

0.2539

2

0.0601

0.5750

Mouse Cr.

Panther Cr.

2

0.2000

0.5605

0

NS

NS

2

0.3542

1.7099

0

NS

NS

Upper Eightmile Cr.

3

0.1042

0.4709

0

NS

NS

3

0.3095

1.9991

0

NS

NS

Lower Eightmile Cr.

1

0.2400

0

NS

NS

1

1.0870

0

NS

NS

Cedar Cr.

1

0.2533

2

0.0318

0.4850

1

0.4690

2

0.4101

1.5100

Paradise Cr.

Upper Wind R.

0

NS

NS

1

0.2700

0

NS

NS

1

1.7300

Upper Wind R.

1

0.4029

2

0.0164

0.4833

1

0.0956

1

0.1200

Big Hollow Cr.

0

NS

NS

1

0.3100

0

NS

NS

1

0.9300

Dry Cr.

0

NS

NS

1

0.8900

0

NS

NS

2

0.4031

0.9900

Upper Trapper Cr.

0

NS

NS

1

0.5000

0

NS

NS

1

2.0600

Lower Trapper Cr.
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Table 1.  Continued.
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2

0.0250

1.5043

0

NS

NS

2

0.2192

0.3181

0

NS

NS

Upper Trout Cr.

Trout Cr.

4

0.1751

1.1253

2

0.2845

2.2262

4

0.0711

0.1760

1

0.7102

Crater Cr.

4

0.0744

0.9497

1

3.9764

4

0.0848

0.2526

1

0.8333

Trout Cr. at 33 road

1

0.5957

2

0.1599

0.6206

1

0.3623

1

0.4689

Compass Cr.

1

0.7059

0

NS

NS

1

0.2477

0

NS

NS

East Fork Trout Cr.

2

0.0188

0.5226

0

NS

NS

2

0.1023

0.2693

0

NS

NS

Layout Cr.

2

0.0223

1.6004

0

NS

NS

2

0.0775

0.6956

0

NS

NS

Trout Cr. at 43 road

2

0.2565

2.4336

2

0.2807

2.7199

2

0.4044

0.6270

2

0.2688

0.8196

Planting Cr.

2

0.6232

4.8055

2

0.5120

4.9873

2

0.9100

1.3339

2

0.1683

0.7076

Martha Cr.

1

1.1616

2

1.1299

4.4173

1

0.1127

2

0.0559

0.3854

Mouse Cr.

Panther Cr.

2

0.9168

2.9460

0

NS

NS

2

0.4524

1.5360

0

NS

NS

Upper Eightmile Cr.

3

0.3785

1.8713

0

NS

NS

3

0.1092

1.4196

0

NS

NS

Lower Eightmile Cr.

1

1.2534

0

NS

NS

1

1.1067

0

NS

NS

Cedar Cr.

1

0.9042

2

0.5335

1.8637

1

0.3535

2

0.2650

0.5781

Paradise Cr.

Upper Wind R.

0

NS

NS

1

0.9232

0

NS

NS

1

1.2488

Upper Wind R.

1

2.4250

1

2.4478

1

0.0196

1

0.0211

Big Hollow Cr.

0

NS

NS

1

1.9687

0

NS

NS

1

0.2803

Dry Cr.

0

NS

NS

1

2.1430

0

NS

NS

2

0.1278

0.3851

Upper Trapper Cr.

0

NS

NS

1

0.8996

0

NS

NS

1

0.6674

Lower Trapper Cr.
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Table 2.  List and timeline of ongoing and completed restoration projects in the Wind River subbasin.

Project Name 
Implementation  Status (complete/ ongoing)
Survey / Design
NEPA Planning
Contract Award
Implement 
Monitng
Cost Estm

 
 
 
 
 
 
 
 

Restoration 
 
 
 
 
 
 
 

Middle Reach Rehab
Ongoing 
1997
1998
1998
2000
2002
$60,000

6200 Rd. Decom 
Ongoing 
1999-2000
2000
2000
2000
2002
$65,000

Limbo /  Hdwaters Rd Decom 
Ongoing 
1997-2000
2000
2000
2001
2002
$65,000

Dry Creek Channel Rehab
Ongoing 
1998-2000
1998
2000
2001
1998-2003
$94,000

Rd Decom - Wind  
Ongoing 
2001
2001
2001
2001
2003
$45,000

Hemlock Dam Fish Passage
Ongoing 
1999-2000
2001- 2002
2003
2003-2005
2000- 2005
$1,800,000

Mine Reach Rehab.
Ongoing 
1996-2000
1998
1999
1999-2000
1998-2002
$105,000

Riparian Gaurdians
Ongoing 
1999-2000
1999
NA
2000-2001
2000-2001
$40,000

Upper Trout Creek V
Ongoing 
2001
2001
2001
2002-2005
2000-2008
$333,000

Dry Creek Rd. Obliteration 
Completed 
1998
1998
1999
1999
1999-2001
$78,000

Stabler Cutbank Restoration 
Completed 
1998
1998
1998
1998-1999
1999-2005
$75,000

Martha Creek Riparian Reforestation 
Completed 
1998
1998
na
1998
1999-2004
$10,000

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Monitoring and Evaluation 
 
 
 
 
 
 
Cost/Yr

Redd Surveys -Wind Basin 
Ongoing
1998
 
 
 
2000-2005
$20,000

Smolt Trap - Wind Basin
Ongoing
1998
 
 
 
2000-2005
$12,500

Adult Snorkle - Wind 
Ongoing
1998
 
 
 
2000-2005
$4,000

Sediment Surveys - Wind 
Ongoing
1998
 
 
 
2000-2005
$15,500

Water Qual (macro inverts) - Wind 
Ongoing
1998
 
 
 
2000-2005
$5,000

Water Quant - Wind Gauge
Ongoing
1998
 
 
 
2000-2005
$10,000

Hemlock Dam - Adult Trap 
Ongoing
1998
 
 
 
2000-2005
$7,000

Level II Physical Stream Surveys
Ongoing
1998
 
 
 
2000-2005
$50,000

Juv. Biomass/ Relative Density
Ongoing
1998
 
 
 
2000-2005
$200,000

Baseline Water Qual on Pvt land
Ongoing
1998
 
 
 
1999-2004
$20,000

Water Temp Monitoring
Ongoing
1998
 
 
 
1998-2004
$10,000

 
 
 
 
 
 
 
 

 Analysis
 
 
 
 
 
 
 

Wind River - first iteration 
Completed
 
 
 
1996
 
$75,000

Wind River - second iteration 
Ongoing 
 
 
 
2000
 
$8,000

Ecosystem Diagnostic Treatment 
Ongoing 
 
 
 
2000
 
$10,000

 
 
 
 
 
 
 
 

Table 2.  Continued.

Environmental Education
 
 
 
 
 
 
 

Columbia River (Field) Studies 
Ongoing 
1998
 
 
2000-2005
 
$2,000

Stevenson HS - Water Quality Monitoring
Ongoing 
1998
 
 
2000-2005
 
$2,000

Interpretive Signing 
Ongoing 
2001
2001
2001
2001-2002
 
$25,000

Snorkel Surveys/Habitat Monitoring
Ongoing 
1998
 
 
2000-2005
 
$1,500

Trout Creek Aquatic Curriculum
Ongoing 
1998
 
 
2000-2005
 
$4,000

Carson Elem - Water Quality Monitoring 
Ongoing 
1998
 
 
2000-2005
 
$1,000

Interpretive Signing O/M
Ongoing 
2001
 
 
2000-2005
 
$1,000

Snorkel Surveys/Habitat Monitoring
Ongoing 
1998
 
 
2000-2005
 
$1,000

4H - Fish Stewardship Project
Ongoing 
2000
 
 
2000-2005
 
$2,500

Technical Assistance to Landowners
Ongoing 
1998- 2000
 
 
2000-2005
 
$3,000

Public Informaiton / community awareness
Ongoing 
1998-2000
 
 
2000-2005
 
$4,000

Wind River Middle School - outdoor ed
Ongoing 
1998-2000
 
 
2000-2005
 
$3,000

 
 
 
 
 
 
 
 

Coordination 
 
 
 
 
 
 
 

Watershed Council - Wind 
 Ongoing 
1998 - 1999
 
 
2000-2005
 
$20,000

Technical Advisory Committee
Ongoing 
1998
 
 
1998-2005
 
$10,000

 
 
 
 
 
 
 
 

Table 3.  Watershed restoration summary for BPA-funded projects completed within the Wind River subbasin, WA.

Award 

Year
Location

5th field  
Project Title
Activity Type
Miles Done 
Total Funded 
Plan Cost
Implementation

1998
Trout 
Trout Creek Old Growth 
Channel 

Resto
0.8
119,800
23,800
96,000

1998
Trout
Martha Ck Reforestation 
Riparian 
.76
5,000
1,000
4,000

1998
Dry 
Rd 65202-3
Road Decom
4.4
109,000
21,800
87,200

1999
Mid Wind 
Stabler Reach 
Channel Work
0.1
35,000
6,000
29,000

1998
Mid Wind
Riparian Resto
Riparian 
1.0
26,000
5,000
2,100

1999
Panther 
Bank Stabilization 
Channel Work
.1
10,000
3,000
9,000

2000*
Panther
6200 
Road Decom
4.4 




1999
UpWind
Mine Reach 
Channel
2.0 




1999
Up Wind
Mine Reach 
Riparian 
2.0 
136,000
22,800
113,200

2000*
Mid Wind
Mid Reach Channel
Channel Work
2.0 
25,000
5,000
20,000

* In-progress.

f. Proposal objectives, tasks and methods
Objectives

OBJ-1.  (Coordination) Coordinate watershed stakeholders in order to guide the implementation of watershed restoration actions that are consistent with stakeholder objectives. [UCD, USFS, USGS, WDFW]

OBJ-2.  (Monitoring) Monitor physical habitat conditions and natural production of juvenile, smolt, and adult steelhead in the Wind River subbasin.  [USGS, WDFW, USFS, UCD]

OBJ-3.  (Assessment) Use a science based framework to assess the condition of the watershed to determine what factors prevent stakeholder objectives from being met and to prioritize actions that result in meeting those objectives. [USGS, WDFW, USFS, UCD]
OBJ-4.  (Restoration) Restore stream habitats and watershed processes that will support self-sustaining populations of steelhead. [USFS, UCD, USGS]
OBJ-5.  (Education) Promote watershed stewardship among students, the community, private landowners, and local governments. [UCD, USFS, WDFW]

Tasks and Methods by Objective

OBJ-1

Task 1-a.  Facilitate 12 monthly meetings of the Wind River Watershed Council.  (Coordinated by UCD; participation by USFS, USGS.  Participation by WDFW and other agencies are in-kind) [FY 01-05]

Methods:  Coordination of the various interest groups will follow our established planning methodology.  The watershed council is modeled after similar, local councils, including the White Salmon Watershed Management Committee and the Grande Ronde Model Watershed Program.  The group will generally follow guidelines prescribed for in the “Management of Non-Point Source Pollution” handbook (Puget Sound Water Quality Authority, 1989).  The stakeholders that are represented on the WRWC include land owners, government agencies, businesses, recreation interests, conservation groups, the timber industry, tribes, and others.  Monthly meetings of the WRWC are conducted to provide project identification, evaluation, final project prioritization, review current activities, share information, and investigate funding opportunities. 

Task 1-b.  Facilitate 12 monthly meetings of the Wind River Technical Advisory Committee  (Coordinated by UCD; participation by USFS, USGS.  Participation by WDFW and other agencies are in-kind [FY 01-05]

Methods:  The Technical Advisory Committee (TAC) and the Wind River Watershed Council (WRWC) work collectively to solicit projects and to prioritize proposed actions for funding.  The TAC is an interdisciplinary, multi-agency group composed of managers and researchers in fish and wildlife biology, silviculture, hydrology, civil engineering, and environmental education.  Public and private entities (including small private landowners) seeking funding to conduct restoration projects in the basin are strongly encouraged to submit proposals to the WRWC to be put through this prioritization process. Our project review process has been recently refined as a result of the continued support received from BPA.  Project development begins with review of proposals by the TAC for technical merit.  Proposals then go through review by the WRWC for socioeconomic and other considerations.  To ensure that available funds target the most important projects, proposed projects are put through a basin-wide prioritization process.  After prioritization, projects are considered ready to submit to various funding sources, primarily state and federal agencies, which allocate money for anadromous fish habitat restoration, including BPA. 


TAC members also devise strategies to meet the objectives outlined by the WRWC.  The group will prescribe Best Management Practices and devise appropriate assessment methods to identify restoration opportunities.  Monthly meetings of the TAC will be held to conduct assessment, review on-going actions, and plan activities.

OBJ-2

Task 2-a.  Conduct sampling and derive population estimates for juvenile steelhead and other salmonids in a major tributary watershed.  (USGS) [FY 01-05]

Methods:  As currently being conducted in FY 00, we propose to produce annual estimates of population density and biomass of juvenile steelhead, other salmonids (resident rainbow trout, brook trout, spring chinook) for the portion of watershed accessible to anadromous salmonids and directly above an existing smolt trap (see Task 2-c) watershed.  The watersheds of primary interest, based on steelhead production areas, on USFS’s (1996a) watershed analysis, and on Rawding’s (2000) subbasin summary are: Upper Wind River, Trout Creek, and Panther Creek.  We plan to survey one of these watersheds each year on a rotating basis.  We are currently surveying Upper Wind River (with FY 00 BPA funding).  In FY 01, we propose to survey Trout Creek watershed.  We are actively pursuing additional funds (i.e., matching funds) to allow survey of two of the three major watersheds simultaneously to analyze for differences between watersheds while accounting for annual variability.

To obtain estimates of fish density and biomass, we will first conduct intensive habitat surveys of sampling sites during summer low-flow conditions.  Soon after these habitat surveys, fish surveys will be conducted either by snorkeling (for stream sizes greater than or equal to third order) or by electrofishing (for stream sizes less than or equal to third order).  When we conduct snorkel surveys, we will largely follow the methodology of Hankin and Reeves (1988), which utilizes a stratified systematic surveying technique to sample and derive an estimate of fish population.  We will calibrate our snorkel estimates by the ratio method following guidelines of Dolloff et al. (1993).  For small stream reaches that cannot be snorkeled, we will electrofish a systematic sample of habitat units within strata of habitat types (e.g., pools, glides, riffles, or finer gradations to achieve desired precision in estimates).  When electrofishing is used, habitat units chosen for sampling will be blocked off with nets to insure no movement into or out of the unit during sampling.  A backpack electrofisher will be used to conduct two or more passes under the removal-depletion methodology (Zippin 1956, Bohlin et al. 1982, White et al. 1982).  The field guides of Connolly (1996) will be used to insure that a pre-determined level of precision for the population estimate is achieved (generally, coefficient of variation no greater than 25%) within each sampling unit for each salmonid species (expected: steelhead/rainbow trout, brook trout) and age group (expected: 2-3 groups).  These methods have been chosen to minimize the number of units sampled by electrofishing and in the number of electrofishing passes conducted, which lessen the chance that individual fish will be exposed to potentially harmful effects of electroshocking 


In order to track movements, growth, and survival of juvenile steelhead, we will PIT tag selected groups of age-1 or older juvenile steelhead that we capture during our stream surveys and during smolt trapping (see Task 2-c).  We will search for tagged fish in downstream smolt traps, in subsequent within year and annual surveys, and in the adult fish traps at Shipherd Falls and Hemlock Dam.  These PIT tags will also be detectable at Bonneville Dam at the smolt and adult stage.  As we are currently doing, all data will be entered in the PITAGIS database.


In addition to surveys for salmonids, our surveys will allow qualitative estimates of abundance and distribution of important nonsalmonid fish (sculpin, mountain whitefish) and other aquatic biota (crayfish, salamanders, frogs).  Our past efforts have revealed some definitive patterns of distribution (Connolly 1999), and new data will help us understand the role of barriers, exotic species introductions, and interactions among species.


Previous work by Connolly (1997) has revealed that many juvenile steelhead are infested with the ciliated protozoan Heteropolaria lwoffi (formerly Epistylis lwoffi).  In-kind contributions from USFWS’s Lower Columbia Fish Health Lab (Susan Gutenberger, Project Leader) will continue to allow us to map the distribution and to potentially understand the severity, variability, and causes of this infestation.  This activity addresses a specific data need identified in the Wind River Subbasin Summary (Rawding 2000).

Task 2-b.  Relate density and biomass of juvenile summer steelhead to stream habitat conditions and geomorphological contexts.  (USGS) [FY 01-05]

Methods:  To relate density and biomass of juvenile summer steelhead to stream habitat conditions and to geomorphological contexts, we will relate the data collected from habitat surveys to our estimates of fish populations and densities (such as done by Connolly and Hall 1999).  Data to be obtained from habitat surveys will include stream gradient, amount of large woody debris, pool and other habitat type frequencies, fish cover, stream substrate, channel and habitat unit morphology, hillslope condition and vegetation, riparian condition and vegetation, and affecting anthropogenic and natural disturbances.  We will maintain our current network of 30 continuous recording loggers for water temperature.  UCD maintains another 10 loggers as part of their water quality monitoring (see Task 2-g).  These loggers will allow us to track seasonal and diel variations and extremes in water temperature.  We will relate stream habitat and geomorphic characteristics to fish condition factors and age structure, which will help us define the limits and potential capacity of the Wind River system to rear juvenile steelhead.


Our multi-year database on stream habitat and fish population surveys will be used to assess cumulative effects of ongoing and future restoration efforts, unplanned natural disturbances (floods, droughts), and egg-to-parr survival.


We will relate densities of juvenile steelhead to densities of spring chinook juveniles and to brook trout, both of which are introduced species to the Wind River above Shipherd Falls.  Tracking annual variability in these density relationships and assessing habitat use and availability will allow us to determine the degree of negative interactions among these species.

Task 2-c.  Conduct sampling at smolt traps and use data to derive an estimate for the annual steelhead smolt production in the subbasin.  (WDFW) [FY 01-05]

Methods:  We will develop annual estimates of smolt production from the Wind River subbasin.  Trap sites will be located at established sites to estimate total basin production (mouth of Wind River) and production from key watersheds (Trout Creek, Panther Creek, and Upper Wind River).  Rotary screw traps will be fished from March 15 to June 15, which coincides with Wind River smolt migration (Rawding 1999).  Traps will be checked daily and fish will be enumerated.  After fish are anesthetized, we will obtain fork lengths and weights from all fish and scale samples will be obtained from up to 10 fish daily.  Ages from these fish will be used in conjunction with fork-length frequencies to determine age composition for the smolt outmigration.  Smolt estimates will be determined by the trap efficiency method of releasing marked fish upstream of each trap (Thedinga et al. 1994).  All fish will be tattooed and marks will be rotated weekly to determine changes in trap efficiency.  Trap efficiency will be determined by Bailey’s (1951) modification of the Petersen estimator.  Short-term survival and mark retention will be measured and used to adjust trap efficiency (Murphy et al. 1996).  Confidence intervals will be determined using a bootstrap method (Efron and Tibshirani 1986).  In addition, smolts will be coded-wire tagged or PIT tagged.  This will enable us to determine an independent smolt estimate using a back calculation from trapped adults (Seiler et al. 1997).


Similar to Task 2-b, our multi-year database on annual smolt production will be used to assess the cumulative effects of restoration efforts, unplanned natural disturbances (floods, droughts), and parr-to-smolt survival.

Task 2-d.  Conduct sampling and use data from redd surveys, snorkel surveys, and adult trappings to derive an estimate for the annual steelhead adult production in the subbasin. (WDFW) [FY 01-05]

Methods:  We propose to assess the annual adult steelhead returns to the Wind River subbasin.  Currently, expanded redd surveys are used to develop adult escapement estimates based on assumptions on differences in winter and summer steelhead distribution and differences in hatchery and wild spawning time.  Knudsen (1997) rated these methods as fair to poor for determining escapement estimates.  Therefore, we propose to reinstall an adult trap in the Shipherd Falls fish ladder to improve the accuracy of adult escapement estimates.  We propose to operate the adult trap year round.  Adult steelhead will be floy tagged and released upstream.  Since summer steelhead can successfully jump the falls, snorkel surveys and the Trout Creek trap will be used to determine the ratio of tagged to untagged fish.  Adult run size will be estimated using Bailey’s (1951) modification to the Peterson estimator.  Floy tag loss will be estimated by use of double marking.  In addition to receiving a floy tag, a small hole will be placed in the caudal fin with a paper punch.  As fish are recaptured upstream at the Trout Creek trap floy tag loss will be estimated.  The caudal fin tissue obtained from the secondary mark will be archived for future genetic analysis (DNA).

Task 2-e.  Conduct physical stream habitat surveys in 6 new reaches to assess stream conditions and changes over time at selected sites throughout the subbasin.  For FY 02, this task becomes: Conduct physical stream habitat surveys to assess stream conditions and changes over time at selected sites throughout the subbasin. (USFS) [Initiated in FY 01, to M&E for replicating in FY 02-05]


Methods:  We propose to conduct physical stream surveys following Hankin and Reeves (1988) methodology in a manner consistent with the USFS (1997, version 9.7) Pacific Northwest Region’s Stream Inventory Handbook.  The field inventory will quantify key stream habitat components and indicators of aquatic health including: 1) large woody debris, 2) stream habitat units following Platts (1974), 3) substrate composition following Wolman (1954), 4) channel geometry following Leopold (1994), and 5) riparian vegetation classification.  This extensive stream channel, riparian vegetation, and aquatic habitat condition inventory will focus on private lands and supplement USFS surveys conducted on federal land.

Task 2-f.  Operate and maintain real-time flow gauges at Trout Creek and Shipherd Falls.  (USFS) [FY 01-05]

Methods:  We propose to contract the USGS to maintain and operate two pre-existing gauging stations located on Trout Creek and Wind River.  Continuous flow and temperature data will be collected for twelve months by the gauge along with a minimum of six regularly scheduled discharge measurements per year by personnel, which is necessary to develop a hydrologic rating curve as described in the USGS Quality Assurance Plan.  Data will be downloaded monthly and made available for public use.
Task 2-g.  Monitor water quality at established stations and use these data to determine if water quality is a limiting factor.  (UCD) [FY 01-05]

Methods:  Water quality monitoring will be conducted at 10 stations located primarily on private lands.  These stations will augment existing stations on National Forest land.  Monitoring will consist of an initial assessment in the first year, consisting of four quarterly sampling rounds and two flush-flow sampling rounds.  One flush flow and one base flow sampling round will occur each year for the next four years to monitor change over time.  Parameters to be sampled include pH, turbidity, dissolved oxygen, conductivity, continuous temperature, nitrate and nitrite nitrogen, phosphorous, and total and fecal coliform bacteria.  Water quality monitoring program will be devised according to DOE QA/QC plan criteria.  UCD will maintain a current network of 10 continuous recording loggers for water temperature.  USGS maintains another 30 loggers as part of their effort to link fish distribution and abundance to habitat characteristics (see Task 2-c).  These efforts address an identified data gap in USFS’s (1996a) Wind River Watershed Analysis and Rawding’s (2000) Wind River Subbasin Summary.

Task 2-h.  Monitor suspended sediments and amount of fines in redds of 6 new reaches to determine if these characteristics are limiting factors.  For FY02, this task becomes: Monitor suspended sediments and amount of fines in redds to determine if these characteristics are limiting factors.  (USFS) [Initiated in FY 01, to M&E for replicating in FY 02-05]


Methods:  We will estimate gravel composition within six index spawning reaches using methods described by McNeil and Ahnell (1960) and the protocol incorporated in the Yakima River Resource Management Plan.  This standardized process will extract substrate samples using a McNeil core sampler in locations that represent spawning habitat.  Comparative samples taken from within expired redds will serve to evaluate micro-environmental change resulting from spawning activity.  Samples will be processed and sieved using standards described by the U.S. Conservation Service (1982).  Analysis will focus on the relative abundance of fine-textured materials (< 8 mm.), which will be used to estimate the potential egg-to-fry survival as described by Young (1991).  Site selection will be based on several factors including known spawning locations, land management activity, landform characteristics, and channel stability indicators.

OBJ-3

Task 3-a.  Update assessment data, revise list of needed projects, and prioritize the list based on value and likely success of desired outcomes.  (USGS, WDFW, USFS, UCD) [FY 01-05]

Methods:  Data from fish assessments and physical habitat surveys (OBJ-2) will be combined with existing data to help assess the health of the Wind River subbasin.  Substantial information on habitat conditions is available in the USFS’s (1996a, 2000 update in prep.) Wind River Watershed Analysis.  In addition, we will use results of our Ecosystem Diagnosis and Treatment (EDT) modeling efforts (initiated in FY2000 and expected to be completed by December 2000).  As described in Mobrand et al. (1995), Mobrand and Lestelle (1997), and Lestelle et al. (1996), the EDT will allow us to link environmental factors with population biology by using life-history diversity, capacity, and productivity information to provide more certainty in the analysis and outcomes of proposed restoration activities to help rebuild the Wind River summer steelhead population.

OBJ-4

Task 4-a.  Decommission 5 miles of road annually within sub-watersheds as prioritized in the Wind River Watershed Analysis.  (USFS) [FY 01-05]
Methods:  Road obliteration will be accomplished in accordance with the USFS’s (1996b) Forest Service Technology and Development manual.  Five miles of road will be decommissioned in FY2001.  Work will be conducted in accordance with the State of Washington Hydraulic Permit Approval.  Erosion control prescriptions will follow best management practices using native or non-invasive grass seed and shrubs along with natural filter netting.  Culvert will be removed and sites will be fitted with erosion control mat, grass seed and shrubs.  Road surfaces will be scarified and seeded with non-invasive or native grass seed and native trees and shrubs.  Photo points and vegetative growth/survival plots will be established to monitor rehabilitation.  Road decommissioning projects are expected to reduce risk of mass failure/landslides, reduce road related sediment sources, restore natural water routing, and reduce surface run-off.

Task 4-b.  Place key pieces of LWD to achieve the range of natural variability for the Wind River watershed (75-120 pieces/mile). (USFS, UCD) [FY 01-05]

Methods:  In-stream LWD will be increased in 2.25 river miles to within the range of natural variability (75--120 LWD pieces/mile) as documented in the USFS’s (1996a) Wind River Watershed Analysis.  Pieces of LWD will be placed within the bankfull channel to supplement LWD levels until riparian stands are old enough to contribute wood into the channel.  This supplementation is expected to store sediment, dissipate water velocity, and restore habitat complexity.  This restoration activity will incorporate methods developed by Rosgen (1994) and Leopold (1994).  Placement of wood will be within reaches of stream that do not pose a significant threat to bridges, roads or structures.  For effectiveness monitoring, LWD will be photographed, tagged and mapped.  All work proposed under this objective will be preceded by an environmental analysis.  All work will be conducted in accordance to the standards of US Army Corps of Engineers, State of Washington permitting process, and other appropriate requirements.

Task 4-c.  Plant and thin riparian forest to increase stream shade, provide future LWD and channel stability.  (USFS, UCD) [FY 01-05]

Methods:  We propose to: 1) thin 45 acres of overstocked, homogeneous stands of hardwoods and Douglas-fir to release native conifers such as cedar, hemlock and grand fir, and 2) under-plant 45 acres of stands with native conifers.  Environmental analysis will follow EPA and NEPA standards.  Plant survival and growth plots will be established and monitored for four years after treatment.  A solar path finder will be used to evaluate the percentage of stream shaded during the months of June, July, August, and September.  Riparian rehabilitation will accelerate growth rates and diversify stream-side vegetation, which increases potential LWD, bank stability, and stream shade.  Restoration of riparian areas will contribute to plant and animal species diversity and support a self-sustaining aquatic ecosystem.

Task 4-d.  Evaluate Hemlock Dam and conduct NEPA process [FY 01-02].  For FY 03, this task becomes: Modify Hemlock Dam.  For FY 04-05, this task becomes:  Hemlock Dam post-modification.  [FY 01-05]

Methods:  This task will complete the prerequisite planning phase of Hemlock Dam restoration [FY 01-02].  This item will complete phase II of IV for this proposal (see below for full description).  Documentation of methods will be in accordance with the National Environmental Policy Act (1974) planning regulations.  Elements of the planning process will include the following:

1. Public scooping – a minimum of five meetings and two news releases

2. Alternative refinement – develop a full range of alternatives 

3. Effects Analysis – full disclose the long and short term, direct and indirect effects of the proposed action. 

4. Draft Environmental Impact Statement – publish document for public review

5. Response to public comments- produce written reply to public comments

6. Final Environmental Impact Statement – publish document 

7. Record of Decision – publish document


We will complete necessary ground surveys for survey and manage species that are required by law.  Lastly we will conduct preliminary cultural resources surveys and develop a data recovery plan in accordance with state Historic American Engineers Report (HAER).


Our proposed action is to remove Hemlock Dam and reconstruct a free-flowing channel in place of the reservoir and rehabilitate the riparian area.  The proposed actions are consistent with the recommendations produced in the independent evaluation of restoration options (WSU 1999).  


The complete project is composed of five phases including the following: 

Phase I:  Project feasibility (1998-1999). Conduct a fish passage assessment and design restoration options 

Phase II: NEPA planning (2000-2001). Complete alternative development, public scooping, survey and manage field surveys and cultural resources Data Recovery Plan and HAER level documentation.  Present Hemlock Dam environmental education, and produce informational brochure. 

Phase III: NEPA planning (2002-2003). Complete effects analysis, permitting process (HPA), consultation, Draft EIS, final EIS and Record of Decision (ROD), prepare contract

Phase IV (2003-2004).  Project implementation (pending outcome of NEPA) including

· Reconstruct channel - excavate 71,000 CY and recontour 200 CY of sediment

· Place LWD – 10- 20 pieces 

· Remove and dispose 440 CY of dam material 

· Remove 2,507 SF of ladder material

· Revegetate 15,004 SY of lake area

Phase V: Project monitoring (1995 – 2006 and beyond) 

· Maintain baseline water quality monitoring station

· Enumerate adult and juvenile steelhead populations

· Measure channel geometry and substrate conditions

· Gauge stream flow


Dam removal will result in many benefits to salmonids and their habitat.  Dam restoration will provide for safe and efficient fish passage as a result of the following action:  removing known sources of impingement, eliminating excessive vertical drop, providing appropriate flows to guide fish downstream, eliminating confounding and erratic flows that inhibit migration, providing necessary low velocity resting water, and providing necessary water velocities to attract fish upstream.  Riparian conditions will improve with the development of streamside vegetation.  Channels will return to a properly functioning condition as barriers are removed.  Sediment and large wood transport will restore organic material, nutrients, and structural complexity to the aquatic ecosystem.  Instream conditions will improve with the recovery of riparian stands, of in-stream habitat, and of water quality in upper Trout Creek watershed.

OBJ-5

Task 5-a.  Support Stevenson High School stream monitoring program, Wind River Middle School’s environmental education program, and develop and support a Carson Elementary School Adopt-A-Stream program.  (UCD, USFS, WDFW) [FY 01-05]

Methods:  The Stevenson High School and Wind River Middle School programs are based generally on the Streamwalk (EPA) and Project Green models.  The programs consist of classroom study, water quality, project monitoring, and assessment of land-use impacts.  UCD Staff will assist teachers with curriculum development, give classroom presentations and assist students with water quality & project monitoring in the field.   The Carson Elementary School program will be based on the Adopt-A-Stream format and will involve water quality monitoring, macro-invertebrate surveys, and classroom salmon rearing in partnership with US Fish & Wildlife Service and other local EE groups (in kind).  A Teacher workshop focusing on local resources & opportunities for student involvement in restoration activities (Project Learning Tree) will also be included.  

Students will present results of their projects at a Watershed Council meeting to inform and educate the community.

Task 5-b.  Distribute informational brochures, submit articles to local paper, and conduct community volunteer events to inform public about watershed issues, activities, and opportunities for involvement.  (UCD, USFS) [FY 01-05]

Methods:  Participation in established community events to raise public awareness of watershed issues and restoration efforts on the Wind River, and inform them of opportunities to get involved.  Possible volunteer events include tree plantings, river clean-ups, fish education days, and fish viewing events. Tree planting events will utilize conifers from UCD Tree Sales Program and will target degraded private riparian areas.  River clean-ups will follow the WA Water Weeks and White Salmon Trash Rodeo models.  Fish viewing events will be conducted to let people see fish in their natural environment.  Fish Education Days will utilize agency personnel and build on established local models.  Schools, environmental groups, service organizations, and the general public will be targeted for participation.

Task 5-c.  Provide technical assistance to landowners and agency personnel developing water resource mitigation measures for projects on private lands.  (UCD) [FY 01-05]

Methods:  Technical assistance will be provided at the request of landowners or the county for proposed projects that may affect watershed resources.  Staff will primarily provide information on technical measures for lessening or mitigating impacts to water resources.  Staff may also facilitate the implementation of these measures via lining up trained labor, supplying materials, providing on-site supervision, or assisting with grant applications, etc.  

g. Facilities and equipment
The UCD’s offices in White Salmon (WA), WDFW’s office at North Bonneville, USFS’s Wind River Work Center near Stabler (WA), and USGS’s Columbia River Research Laboratory near Cook (WA) have existing office facilities and much of the equipment needed to conduct the proposed project.  In combination with the personnel that will be hired and the equipment that will be purchased with the requested funds, these offices offer veteran professionals and modern office equipment (computers with latest software and internet connections, copiers, FAX machines, phones), vehicles appropriate for highways and field work, and a large array of sampling equipment (late-model backpack electrofishers, LB2 laser levels, flow meters, snorkeling gear, GPS units, analytical balances, sediment processing shaker, McNeil core sampler, pH meters, temperature data loggers) to ensure that the highest quality professional research can be conducted.


Special or higher-cost equipment to be purchased with project funds, by task, include: Task 2-a, Marsh-McBirney flow meter ($3,525); Task 2-c, smolt trap ($13,000); Task 2-f, fixed-site stream flow and temperature data recorder ($2,000); Task 4-a, erosion control matting (6 rolls at $300/roll=$1,800); Task 4-e, rooted seedling stock for 15 acres ($424/acre=$6,360).
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Hours to be funded
Thomas Brian Bair 
USFS

Project Fishery Biologist

   688

Duties:  Habitat surveys and restoration, watershed health assessment. 

Lee C. Carlson
YN

USFS/Tribal Liaison Biologist
0 (all in-kind)

Duties:  Monitoring of spawning bed sediment 

Patrick J. Connolly
USGS

Research Fishery Biologist

2,080

Duties:  Monitoring of steelhead parr populations, watershed health assessment. 

Tim R. Cummings
USFWS
Fishery Management Biologist
0 (all in-kind)

Duties:  Smolt monitoring

Susan James

UCD

Watershed Coordinator

2,080

Duties:  Coordination of the Wind River Watershed Council and Technical Advisory Committee, community education and outreach. 

James H. Petersen
USGS

Research Fishery Biologist

    40

Duties:  Watershed health assessment, project administration

Daniel J. Rawding
WDFW
Fish Biologist



  640

Duties:  Monitoring of smolt and adult populations, watershed health assessment. 

Steve Stampfli

UCD

Manager



  520

Duties:  Project management, community education activities.

Ken Wieman

USFS

Fisheries Program Manager

 1,048

Duties:  Habitat surveys and restoration, watershed health assessment, monitoring of spawning bed sediment.

Resume for:  Thomas Brian Bair

Experience

1992-Present
Project Fishery Biologist, USDA Forest Service, Wind River Ranger District, Carson, WA. 


Current Responsibilities: Analyze, plan, design, coordinate and implement instream and riparian restoration projects on the South Zone of the Gifford Pinchot National Forest. 

1991-1992
Assistant District Fishery Biologist, Wind River Ranger District, Carson, WA.

1990-1991
Fishery Technician, Flathead National Forest, Kalispell, MT.

1989-1990
Assistant Packer/Fishing Guide, Yellowstone Mountain Guides, Belgrade, MT.

1986-1988
Forest Technician,  North Fork Land Corporation, Big Sky, MT.

Education:

School




Degree and Date Received




Montana State University

B.S. Biology, 1990

Expertise:  My expertise and focus for the last five years has been on stream channel and riparian restoration.  I have been responsible for the analysis, planning, design, partner coordination, budget, contract writing/administration, implementation and monitoring on the South Zone of the Gifford Pinchot National Forest.  During the past five years, I have completed and am currently working on large-scale watershed restoration projects totaling $1.26 million dollars. I have designed and implemented the following types of restoration projects: road obliteration, riparian rehabilitation (planting and thinning), land slide rehabilitation, and channel/flood plain restoration.

Publications and Reports (five most relevant)

Bair, T.B.  1992.  Wind River Ranger District 1992 Anadromous Fish Basin Assessment.  USDA, Forest Service, Gifford Pinchot National Forest.

Bair, T.B.  1993.  Little Soda Springs Restoration Completion Report.  USDA Forest Service, Gifford Pinchot National Forest, Wind River Ranger District.

Bair, T.B.  1994.  Trout Creek Channel Restoration Analysis/Plan. USDA, Forest Service, Gifford Pinchot National Forest, Wind River Ranger District.

USDA, Forest Service.  1995.  Wind River Watershed Analysis.  Gifford Pinchot National Forest, Wind River Ranger District.  T.B. Bair, principal investigator/author of fisheries, stream channel, and riparian vegetation analysis.

Bair, T.B.  1996.  Trout Creek Restoration Monitoring/Completion Report.  USDA, Forest Service, Gifford Pinchot National Forest, Wind River Ranger District.

Resume for:  Lee C. Carlson

Experience

1991-Present
USFS/Tribal Liaison Biologist, Fishery Resource Management Program, Confederated Tribes and Bands, Yakama Nation, Toppenish, WA.

Current responsibilities: Tribal Fisheries program liaison to Gifford Pinchot, Wenatchee, and Okanogan National Forests (YN Ceded Area).

1979-1991
Fishery Biologist, Assistant Fishery Director, Resource Manager; Pyramid Lake Paiute Tribe, Nixon, NV.

1973-1977
U.S. Army

Education:

School





Degree and Date Received
Colorado State University, Fort Collins, CO
B.S.  Biology, 1973 

Colorado State University, Fort Collins, CO
2nd B.S.  Fisheries Biology, 1978 

Expertise: My primary areas of expertise include salmonid and catastomid culture and habitat protection.  I have conducted water quality monitoring studies in a lake environment, creel census, and lotic fish population sampling.  I have advocated for tribal treaty rights since 1979 and have become versed in the NEPA and FACA processes, especially through participation in the Eastern Washington Cascades, Yakima, and Southwest Washington Provincial Advisory Committees.
Resume for:  Patrick J. Connolly

Experience
1997-Present
Research Fishery Biologist, US Geological Survey, Biological Resources Division, Columbia River Research Laboratory, Cook, WA.


Current responsibilities:  Principle Investigator on research project to monitor juvenile steelhead populations, determine life history aspects, and limiting factors to production in the Wind River watershed (WA).

1994-1997
Consultant to Wind River Restoration Team, WA.

1990-1996
Research Assistant, Oregon State University, Corvallis.

1988-1991
Fish Biologist--Subbasin Planner, Oregon Dept. Fish & Wildlife, Corvallis.

1987-1988
Fish Biologist--Research, Oregon Dept. Fish & Wildlife, Columbia River Research, Clackamas, OR.

1985-1987
Fish Biologist, Beak Consultants Inc., Portland, OR.

1984-1985
Fishery Biologist, U.S. Fish and Wildlife Service, National Fisheries Research Center, Columbia River Field Station, Cook, WA. 

1983
Fish Habitat Surveyor, Idaho Transportation Dept., Coeur d’Alene, ID.

Education:


School





    Degree and Date Received
Oregon State University, Corvallis

    Ph.D.  Fisheries Science, 1996

University of Idaho, Moscow


    M.S.   Zoology, 1983

Centre College of Kentucky, Danville

    B.S.    Biology, 1977

Expertise:  The primary areas of my expertise include stream fish ecology and population dynamics.  I have contributed to numerous studies involving anadromous and resident salmonids as well as non-salmonids of the Pacific Northwest.

Publications and Reports (five most relevant)

Connolly, P.J.  1999.  Juvenile steelhead and rearing conditions.  Pages E1-E20 in P.J. Connolly, editor.  Wind River watershed project. Volume I, Project number 9801900, Prepared for: Bonneville Power Administration, Portland, Oregon.
Connolly, P.J., and J.D. Hall.  1999.  Biomass of coastal cutthroat trout in unlogged and previously clear-cut basins in the central Coast Range of Oregon.  Transactions of the American Fisheries Society.  128:890-899.

Connolly, P.J.  1997.  Status of juvenile steelhead rearing in Trout and Panther creeks of the Wind River Basin.  Prepared for:  Washington Trout, Duvall, WA.

Connolly, P.J.  1997.  Influence of stream characteristics and age-class interactions on populations of coastal cutthroat trout.  Pages 173-174 in J.D. Hall, P.A. Bisson, and R.E. Gresswell, editors.  Sea-run cutthroat trout: biology, management, and future conservation.  Oregon Chapter, American Fisheries Society, Corvallis.

Connolly, P.J.  1996.  Resident cutthroat trout in the central Coast Range of Oregon:  logging effects, habitat associations, and sampling protocols.  Doctoral thesis, Oregon State University, Corvallis.

Resume for:  Timothy R. Cummings

Experience
1989-Present
Fishery Management Biologist, U.S. Fish and Wildlife Service, Columbia River Fisheries Program Office, Vancouver, WA.

Current responsibilities: Service representative on Wind River Restoration Team and ESA review for Bull Trout.

1988-1989
Fishery Biologist, U.S. Fish and Wildlife Service, Fort Collins, Colorado.  

1987-1988
Computer Aide, TGS Technology on contract to the U.S. Fish and Wildlife Service, Fort Collins, Colorado. 

Education:

School




Degree and Date Received
Michigan State Univ., East Lansing
B.S.  Fish and Wildlife Biology, 1983

Colorado State Univ., Fort Collins
M.S.  Fish and Wildlife Biology, 1987

Expertise: My primary areas of expertise include stream fish ecology and habitat restoration.  I have conducted numerous studies on resident and anadromous species.  I have done extensive investigations on the habitat requirements of stream fish species in large and small riverine systems.  In addition, I am well versed in the application of the Endangered Species Act and development of critical habitat designation.

Publications and Reports (five most relevant)
Cummings, T.R.  1996.  Wind River Steelhead Smolt Inventory.  US Fish and Wildlife Service, Vancouver, WA.

Cummings, T.R.  1995.  Wind River Steelhead Smolt Inventory.  US Fish and Wildlife Service, Vancouver, WA.

Cummings, T.R. 1994.  Wind River Fishery Stewardship.  Annual Progress Report.  US Fish and Wildlife Service, Vancouver, WA.

Cummings, T.R.  1992.  Swan Falls Instream Flow Study.  US Fish and Wildlife Service, Vancouver, WA.

Cummings, T.R.  1987.  Brook trout competition with greenback cutthroat trout in Hidden Valley Creek, Colorado.  M.S. Thesis, Colorado State University, Fort Collins.

Resume for: Susan K. Gutenberger
Experience
1996 - Present
Supervisory Microbiologist/ Project Leader, U.S. Fish & Wildlife Service, Lower Columbia River Fish Health Center, Underwood, WA.

Current responsibilities:  Supervise personnel, operations, and studies of a fish health diagnostic laboratory serving seven hatcheries and the Abernathy Fish Technology Center.  Direct field and lab operations for wild fish health surveys in Washington and Oregon. 

1993 - 1996
Post-doctoral position and private consultant, Oregon Cooperative Fisheries Research Unit, Oregon State University, Corvallis, OR. 

1987 - 1993
Research Assistant, Oregon State University, Corvallis, OR.

1985 - 1986
Research Biologist-technician, Oregon Regional Primate Center, Aloha, OR.

1983 - 1985
Fishery Biologist, U.S. Fish and Wildlife Service, National Fisheries Research  Center, Columbia River field Station, Cook, WA.

1976 - 1983
Research Biologist-Technician, Dept. Veterinary Science, University of Idaho,  Moscow.

Education
School






Degree and Date Received
Oregon State University, Corvallis

Ph.D.  Microbiology, 1993

University of Idaho, Moscow


M.S.    Veterinary Science, 1983

University of Idaho, Moscow


B.S.     Microbiology, Zoology, 1976

Expertise: Research and diagnostics of fish disease in hatchery and wild fish.  Work includes studies on infectious pathology, physiology, immunology, and pharmacology as well as involvement in day-to-day operations of hatcheries and the fisheries of the Columbia Basin.  

Publications and Reports (five most relevant)
Gutenberger, S.K., and K. Lujan.  1999 and 2000.  Accomplishment reports, 1998 and 1999, National Wild Fish Health Survey, Lower Columbia River Fish Health Center.  Prepared for:  U.S. Fish and Wildlife Service, Washington office.   

Bowker, J., S.K. Gutenberger, M. Peters Swihart, D. Erdahl, and D.Dysart.  1999.  A clinical field trial to evaluate the efficacy of 10 and 14 d administration of oxytetracycline medicated feed to control mortality caused by cold water disease in young coho salmon.  Submitted to FDA for drug approval process.

Gutenberger, S.K., E. Pelton, M. Peters Swihart, K. Lujan, and T. Kerr.  1998.  Annual Report for the Lower Columbia River Fish Health Center.  Prepared for U.S. Fish and Wildlife Service Regional Office and field stations.  

Gutenberger, S.K., J.R. Duimstra, J.S. Rohovec, and J.L. Fryer.  1997.  Intracellular Survival of Renibacterium salmoninarum in trout mononuclear phagocytes.  Dis. Aquat. Org.  28:93-106.  

Schreck, C.B., and S.K. Gutenberger.  1996.  Effects of balloon tags on physiological indices and swimming performance of chinook salmon juveniles.  Consultation project for private company.

Resume for:  Susan James

Experience

1999-Present
Watershed Coord., Underwood Conservation District, White Salmon, WA.

Current responsibilities:  Coordinate and facilitate meetings of the Wind River Watershed Council and its Technical Advisory Committee.  Coordinate and implement water quality restoration projects.  Conduct water quality monitoring.  Coordinate and implement educational programs in the community and schools.

1998-Present
Project Learning Tree workshop facilitator, Oregon Forestry Education

1997-1999
Park Ranger, Bonneville Lock & Dam, US Army Corps of Engineers

1997

Interpretive Naturalist, Wind River Canopy Crane Research Facility

1996-1997
(seasonal) Amphibian Surveys, Resources NW Inc., Portland, OR

1993-1997
Substitute Teacher, Stevenson-Carson School District 

1996

Crew Leader, Scientific Technician II, Spotted Owl Surveys, WDNR

1995-1996
Watershed Analysis Writer & Editor, USDA Forest Service

1995
Wildlife Tech. Assistant. Crew Leader, Spotted Owl Surveys, USDA Forest Service, Mt Adams Ranger District.


1994
Wildlife Tech. Crew Leader, Spotted Owl Surveys, USDA Forest Service, Wind River Ranger District.

1992-1993
Technician I, Spotted Owl Surveys, Beak Consultants Inc. Kirkland, WA

1988-1991
Wildlife / Forestry Technician/ Firefighter (summer seasonal), USDA Forest Service, Mt. St. Helens National Volcanic Monument.

Education:

School






Degree and Date Received:

Washington State University



Master in Teaching
1993


The Evergreen State College



BA 


1991

Certification






Endorsement Areas:

Washington State Teaching Certificate

Biology, Grades 4-12









Elementary Education

Expertise:  My expertise includes working with a variety of ages and abilities of people to promote understanding of scientific principles.  As a teacher, naturalist and park ranger, I have honed my skills working with children, adults, teachers and community members and act as a bridge to facilitate communication and better relations between them and agency personnel.  I also have extensive technical experience conducting scientific surveys in the field, and compiling the data for analysis.  During the past year I have developed skills in the areas of grant writing, water quality monitoring, and design and implementation of on the ground watershed-restoration activities. 

Publications and Reports

USDA Forest Service.  1994.  Spotted owl survey summaries.  Unpublished report. Wind River Ranger District, Stabler, WA.

USDA Forest Service Editors.  1996.  Wind River watershed analysis.  Wind River Ranger District, Stabler, WA.  [S. James was a writer and editor].

Resume for:  James H. Petersen

Experience
1995-Present
Research Fishery Biologist, U.S. Geological Survey, Biological Resources Division, Columbia River Research Laboratory, Cook, WA.


Current responsibilities: Project leader on research project to determine survival of summer steelhead over their first winter in the Wind River Basin (WA).  Co-leader on various mainstem Columbia and Snake River projects concerning juvenile salmon passage, predation, and reservoir drawdown.

1994
Acting Director, Columbia River Research Laboratory, USGS, Cook, WA.

1988-93
Research Fishery Biologist, Columbia River Research Laboratory, U.S. Fish and Wildlife Service.

1984-88
Associate Research Curator, Section of Fishes, Natural History Museum of Los Angeles County, Los Angeles, CA.

1983-84
Environmental Scientist, Section of Fishes, Natural History Museum of Los Angeles County.

1977-83
Graduate Teaching Assistant, University of Oregon, Eugene, OR.

Education:

School





Degree and Date Received
University of Oregon, Eugene


Ph.D., Marine Ecology, 1983

University of Queensland, Australia

Rotary Fellowship, 1976

Boise State University, Boise


B.S., Biology, 1975

Expertise:  The primary areas of my expertise include predator-prey dynamics, population dynamics, and application of various modeling techniques to fisheries.

Publications and Reports (five most relevant)

Petersen, J.H.  1994.  The importance of spatial pattern in estimating predation on juvenile salmonids in the Columbia River.  Trans. Am. Fish. Soc.  123:924-930.

Petersen, J.H. and D.M. Gadomski.  1994.  Light-mediated predation by northern squawfish on juvenile salmon.  J. Fish Biol.  45: 227-242.

Petersen, J H., D.M. Gadomski, and T.P. Poe.  1994.  Differential predation by northern squawfish on live and dead juvenile salmonids in the Bonneville Dam tailrace (Columbia River).  Can. J. Fish. Aquat. Sci.  51:1197-1204.

Ward, D.L., J.H. Petersen, and J.J. Loch.  1995.  Index of predation on juvenile salmonids by northern squawfish in the lower and middle Columbia River and in the lower Snake River.  Trans. Am. Fish. Soc.  124:321-334.

Houck, A., B. Kaufman, and J. Petersen.  1995.  Smallmouth bass in the Horseshoe Bend Reach of the San Joaquin River:  Limiting factors and bioenergetic modeling.  Report prepared for Southern California Edison Company, Rosemead, California.

Resume for:  Daniel J. Rawding

Experience
1995-Present
Fish Biologist, Washington Department of Fish and Wildlife, Southwest Region, Vancouver, WA.

Current Responsibilities: As the agency’s steelhead and sea-run cutthroat stock assessment and harvest specialist I am currently responsible for development of  adult and juvenile population estimates from the mouth of the Columbia to the Klickitat River, development and implementation of recovery plans for all Lower Columbia River tributaries and reintroduction plans for the Cowlitz and White Salmon rivers, and development and implementation of mainstem and tributary harvest regulations.

1994
District Fish Biologist, Washington Department of Fish and Wildlife, Region 5, Vancouver, WA.

1989-1993
Fish Biologist, Washington Department of Fish and Wildlife, Steelhead Program, Olympia, WA.

1986-1988
Fish Biologist, U.S. Army Corps of Engineers, Cascade Locks, OR.

1983-1986
Fish Biologist, Washington Department of Fish and Wildlife, Steelhead Program, Forks, WA.

1982-1984
Fishing Guide, Royal Coachman Lodge, Dillingham AK.

1984
Fisheries Technician, Washington Department of Natural Resources, Fish Program, Forks, WA.

1981
Fisheries Technician, U.S. Forest Service, Tongass National Forest, Sitka, AK.

Education:
School





Degree and Date Received

University of Washington, Seattle

B.S.  Fishery Science, 1982

Expertise:  The primary area of my expertise is steelhead and sea-run cutthroat trout biology and management including population dynamics, life history, stream ecology, stock assessment, and harvest management.

Publications and Reports (five most relevant)
Rawding, D.J.  1997.  Stock status update for steelhead in the lower Columbia River, Washington.  Washington Department of Fish and Wildlife.  Olympia, WA.

Hale, D.A., and D.J. Rawding.  1997.  Columbia River Fish Management Plan -- Winter steelhead,  all species review .  Washington Department of Fish and Wildlife.  Olympia, WA.

Rawding, D.J.  1997.  Wind River smolt monitoring report.  Washington Department of Fish and Wildlife, Southwest Washington Region, Vancouver, WA.

Hale, D.A., and D.J. Rawding.  1997.  Annual anadromous gamefish report.  Washington Department of Fish and Wildlife.  Vancouver, WA.

Rawding, D.J., and D.A. Hale.  1996.  Annual anadromous gamefish report. Washington Department of Fish and Wildlife.  Vancouver, WA.

Resume for:  Steve Stampfli

Experience

1988-Present
Manager, Underwood Conservation District, White Salmon, WA.


Current responsibilities:  Guide functions of the district including office management, technical assistance to private landowners and governments on natural resource topics, grant writing and administration, and managing on-ground projects.  

1984-1987
Environmental Coordinator, Wharf Resources Inc. Annie Creek Mine, Lead, SD.

1981-1984
Director, South Dakota Department of Water and Natural Resources – Exploration and Mining Program, Pierre.

1980-1981
Mine Reclamation Specialist, South Dakota Department of Water and Natural Resources, Pierre.

Education:

School




Degree Received

Duke University, Durham, NC

Masters of Environmental Management

Colorado College, Colorado Springs
B.A., Biology

Expertise:  Prime topics of expertise include watershed management methodology, disturbed land restoration, environmental monitoring and coordination of various governments and private interests.

Publications and Reports (five most relevant)

Stampfli, S.  1994a.  White Salmon River watershed: basin land-use investigation report.  Underwood Conservation District, White Salmon, WA.  

Stampfli, S.  1994b.  White Salmon River watershed: basin water quality investigation report.  Underwood Conservation District, White Salmon, WA.

Stampfli, S.  1992.  Restoration of steep slopes adjacent to roadways in south central Washington.  Underwood Conservation District, White Salmon, WA.  

Stampfli, S.  1989.  Water quality survey of Underwood Conservation District, Skamania and Klickitat Counties, WA.  Underwood Conservation District, White Salmon, WA.

Ring, C., S. Stampfli, and B. Parish.  1986.  Broad-winged hawk nesting in the Black Hills of South Dakota.  South Dakota Bird Notes.  Volume 6, Rapid City, SD.  

Resume for:  Kenneth Wieman

Experience

1993-Present
Fisheries Program Manager, USDA Forest Service, Wind River Ranger District, Carson, WA.

Current Responsibilities:  Represent Forest Service serving on the Wind River Restoration Team.  South zone fisheries program manager responsible for developing fisheries stream restoration activities.  Project leader on restoration project to evaluate and improve fish passage at Hemlock Dam.  Conduct watershed analysis and environmental documentation for proposed forest management and land development activities.

1990-1993
Assistant district fisheries biologist, USDA Forest Service, Wind River Ranger District, Carson, WA.

1989-1990
Wildlife Biologist USDA Forest Service, Mount Saint Helens National Volcanic Monument, Amboy, WA.

1987-1990
Biological Technician USDA Forest Service, Mount Saint Helens National Volcanic Monument, Amboy, WA.

1986-1987
Student Conservation Association volunteer, Ridgefield National Wildlife Refuge, Ridgefield, WA.

Expertise:  My primary areas of expertise and interest are in stream ecology, habitat evaluation and steam restoration.  I have designed and implemented a number of stream monitoring and evaluation activities.  I have gained considerable fish program management experience including contracting, budgeting supervision and interagency coordination. 

Education: 

School 

Degree and Date Received 
University of Wisconsin-Madison,
B.S.  Biological Aspects of Conservation, 1986



B.S.  Physical Geography, 1986

Publications and Reports (five most relevant)

Wieman, K.  1997.  Restoration of adult fish passage at Hemlock Dam - completion report.  USDA Forest Service, Wind River District, Carson, WA. 

Wieman, K, and N. Adams.  (in preparation).  An evaluation of Hemlock Dam smolt passage.  USDA Forest Service, Wind River District, Carson, WA.

Roper, B.B., D. Konnoff, D. Heller, and K. Wieman.  1998.  Durability of Pacific Northwest instream structures following floods.  North American Journal of Fisheries Management 18:686-693.

Conklin, C., and K. Wieman.  1990.  A paired watershed assessment of Canyon Creek and Siouxon Creek.  Report prepared for the Siouxon environmental impact statement. USDA Forest Service, Wind River District, Carson, WA.

Wieman, K.  1987.  The biological response of aquatic macro-invertebrates to Reed’s canary grass management at Ridgefield National Wildlife Refuge.
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stream weights

																										weight (grams)																																Percentage of total weight																																Standard Devitation of Fines

		Stream Name		Sub-Basin		Date Cored		Segment #		Site #		Sample ID		Sample #		>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts		Total sample weight		Total sample weight-silts				>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts				(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines						Site 1		Site 2		Site 3		Site 4		Cumulative

		Dry Creek		F		8/18/98		08		4		F081		1		1716		0		1665		1248		572		653		440		964		434		591		496		126		114		9019		8905				19.03%		0.00%		18.46%		13.84%		6.34%		7.24%		4.88%		10.69%		4.81%		6.55%		5.50%		1.40%		1.26%				37.49%		27.42%		20.38%		14.71%				Dry Creek		3.2%		1.7%		2.9%		4.3%		3.32%

		Dry Creek		F		8/18/98		08		4		F082		2		1692		1050		1680		1129		266		282		145		316		152		204		248		90		107		7361		7254				22.99%		14.26%		22.82%		15.34%		3.61%		3.83%		1.97%		4.29%		2.06%		2.77%		3.37%		1.22%		1.45%				60.07%		22.78%		8.33%		8.82%				Middle Wind		3.5%		2.5%		2.7%		3.2%		3.83%
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		Dry Creek		F		8/18/98		11		2		F111		1		1163		629		1148		1199		440		566		329		682		367		497		175		23		18		7236		7218				16.07%		8.69%		15.87%		16.57%		6.08%		7.82%		4.55%		9.43%		5.07%		6.87%		2.42%		0.32%		0.25%				40.63%		30.47%		19.04%		9.85%				Martha Creek		0.7%		2.5%		3.4%		3.9%		3.14%

		Dry Creek		F		8/18/98		11		2		F112		2		1168		284		1087		985		509		723		451		850		324		351		327		130		169		7358		7189				15.87%		3.86%		14.77%		13.39%		6.92%		9.83%		6.13%		11.55%		4.40%		4.77%		4.44%		1.77%		2.30%				34.51%		30.13%		22.08%		13.28%				Upper Wind R		2.8%		3.3%		7.8%		3.7%		5.15%

		Dry Creek		F		8/18/98		11		2		F113		3		2097		535		260		949		406		573		418		1033		536		645		289		68		83		7892		7809				26.57%		6.78%		3.29%		12.02%		5.14%		7.26%		5.30%		13.09%		6.79%		8.17%		3.66%		0.86%		1.05%				36.64%		24.43%		25.18%		13.75%				Layout Creek		1.1%		3.4%		3.3%		1.5%		3.87%

		Dry Creek		F		8/18/98		11		2		F114		4		1140		840		886		1033		456		651		478		1012		467		460		260		94		130		7907		7777				14.42%		10.62%		11.21%		13.06%		5.77%		8.23%		6.05%		12.80%		5.91%		5.82%		3.29%		1.19%		1.64%				36.25%		27.06%		24.75%		11.94%				Trapper Creek		2.8%		3.4%		3.2%		2.6%		3.52%

		Dry Creek		F		8/24/98		13		1		F131		1		1725		863		969		837		381		486		431		929		443		698		472		109		142		8485		8343				20.33%		10.17%		11.42%		9.86%		4.49%		5.73%		5.08%		10.95%		5.22%		8.23%		5.56%		1.28%		1.67%				41.92%		20.08%		21.25%		16.75%				Paradise Creek		5.1%		4.6%		2.9%		2.2%		4.14%		0

		Dry Creek		F		8/24/98		13		1		F132		2		247		818		1047		930		385		470		280		495		241		481		399		90		106		5989		5883				4.12%		13.66%		17.48%		15.53%		6.43%		7.85%		4.68%		8.27%		4.02%		8.03%		6.66%		1.50%		1.77%				35.26%		29.80%		16.96%		17.97%

		Dry Creek		F		8/24/98		13		1		F133		3		1218		1236		1672		872		398		547		404		881		427		591		330		70		84		8730		8646				13.95%		14.16%		19.15%		9.99%		4.56%		6.27%		4.63%		10.09%		4.89%		6.77%		3.78%		0.80%		0.96%				47.26%		20.81%		19.61%		12.31%

		Dry Creek		F		8/24/98		13		1		F134		4		996		981		675		776		317		389		281		629		296		395		243		56		74		6108		6034				16.31%		16.06%		11.05%		12.70%		5.19%		6.37%		4.60%		10.30%		4.85%		6.47%		3.98%		0.92%		1.21%				43.42%		24.26%		19.74%		12.57%

		Dry Creek		F		8/18/98		15		3		F151		1		924		1888		1411		925		413		575		379		853		426		577		327		82		133		8913		8780				10.37%		21.18%		15.83%		10.38%		4.63%		6.45%		4.25%		9.57%		4.78%		6.47%		3.67%		0.92%		1.49%				47.38%		21.46%		18.60%		12.55%

		Dry Creek		F		8/18/98		15		3		F152		2		563		1879		1208		942		305		388		286		597		337		567		347		76		101		7596		7495				7.41%		24.74%		15.90%		12.40%		4.02%		5.11%		3.77%		7.86%		4.44%		7.46%		4.57%		1.00%		1.33%				48.05%		21.52%		16.06%		14.36%

		Dry Creek		F		8/18/98		15		3		F153		3		439		579		1354		972		311		410		282		585		322		567		370		86		132		6409		6277				6.85%		9.03%		21.13%		15.17%		4.85%		6.40%		4.40%		9.13%		5.02%		8.85%		5.77%		1.34%		2.06%				37.01%		26.42%		18.55%		18.02%

		Dry Creek		F		8/18/98		15		3		F154		4		0		1779		1471		1127		561		738		491		1209		682		1189		711		157		243		10358		10115				0.00%		17.18%		14.20%		10.88%		5.42%		7.12%		4.74%		11.67%		6.58%		11.48%		6.86%		1.52%		2.35%				31.38%		23.42%		23.00%		22.21%

		Middle Wind R.		J		8/25/98		01		1		J011		1		1107		1962		2201		924		643		788		520		1001		358		592		975		291		290		11652		11362				9.50%		16.84%		18.89%		7.93%		5.52%		6.76%		4.46%		8.59%		3.07%		5.08%		8.37%		2.50%		2.49%				45.23%		20.21%		16.13%		18.43%

		Middle Wind R.		J		8/25/98		01		1		J012		2		1883		1250		1443		1093		453		569		345		592		192		282		387		139		140		8768		8628				21.48%		14.26%		16.46%		12.47%		5.17%		6.49%		3.93%		6.75%		2.19%		3.22%		4.41%		1.59%		1.60%				52.19%		24.12%		12.88%		10.81%

		Middle Wind R.		J		8/25/98		01		1		J013		3		0		2502		2190		1255		563		918		638		1236		401		664		908		255		250		11780		11530				0.00%		21.24%		18.59%		10.65%		4.78%		7.79%		5.42%		10.49%		3.40%		5.64%		7.71%		2.16%		2.12%				39.83%		23.23%		19.31%		17.63%

		Middle Wind R.		J		8/25/98		01		1		J014		4		754		1708		929		789		423		489		309		509		170		282		419		142		171		7094		6923				10.63%		24.08%		13.10%		11.12%		5.96%		6.89%		4.36%		7.18%		2.40%		3.98%		5.91%		2.00%		2.41%				47.80%		23.98%		13.93%		14.29%

		Middle Wind R.		J		8/24/98		07		2		J071		1		1627		1192		1244		1175		371		434		311		715		391		530		322		89		124		8525		8401				19.09%		13.98%		14.59%		13.78%		4.35%		5.09%		3.65%		8.39%		4.59%		6.22%		3.78%		1.04%		1.45%				47.66%		23.23%		16.62%		12.49%

		Middle Wind R.		J		8/24/98		07		2		J072		2		1441		1516		1852		1280		445		513		358		855		514		730		378		99		156		10137		9981				14.22%		14.96%		18.27%		12.63%		4.39%		5.06%		3.53%		8.43%		5.07%		7.20%		3.73%		0.98%		1.54%				47.44%		22.08%		17.04%		13.45%

		Middle Wind R.		J		8/24/98		07		2		J073		3		3803		488		879		850		322		426		331		780		387		465		228		63		89		9111		9022				41.74%		5.36%		9.65%		9.33%		3.53%		4.68%		3.63%		8.56%		4.25%		5.10%		2.50%		0.69%		0.98%				56.74%		17.54%		16.44%		9.27%

		Middle Wind R.		J		8/24/98		07		2		J074		4		2699		1464		554		843		422		583		417		974		582		825		432		108		165		10068		9903				26.81%		14.54%		5.50%		8.37%		4.19%		5.79%		4.14%		9.67%		5.78%		8.19%		4.29%		1.07%		1.64%				46.85%		18.36%		19.60%		15.20%

		Middle Wind R.		J		8/24/98		12		1		J121		1		501		2052		1345		1135		461		495		364		835		474		715		400		103		126		9006		8880				5.56%		22.78%		14.93%		12.60%		5.12%		5.50%		4.04%		9.27%		5.26%		7.94%		4.44%		1.14%		1.40%				43.28%		23.22%		18.58%		14.92%

		Middle Wind R.		J		8/24/98		12		1		J122		2		1145		594		1627		1099		431		657		479		1155		638		867		445		112		145		9394		9249				12.19%		6.32%		17.32%		11.70%		4.59%		6.99%		5.10%		12.30%		6.79%		9.23%		4.74%		1.19%		1.54%				35.83%		23.28%		24.19%		16.70%

		Middle Wind R.		J		8/24/98		12		1		J123		3		614		1486		723		1089		369		454		309		798		421		594		350		97		112		7416		7304				8.28%		20.04%		9.75%		14.68%		4.98%		6.12%		4.17%		10.76%		5.68%		8.01%		4.72%		1.31%		1.51%				38.07%		25.78%		20.60%		15.55%

		Middle Wind R.		J		8/24/98		12		1		J124		4		0		411		2215		1637		683		880		632		1622		939		1387		642		154		196		11398		11202				0.00%		3.61%		19.43%		14.36%		5.99%		7.72%		5.54%		14.23%		8.24%		12.17%		5.63%		1.35%		1.72%				23.04%		28.08%		28.01%		20.87%

		Middle Wind R.		J		8/24/98		20		1		J201		1		717		1711		1759		1103		303		283		155		296		111		165		152		41		42		6838		6796				10.49%		25.02%		25.72%		16.13%		4.43%		4.14%		2.27%		4.33%		1.62%		2.41%		2.22%		0.60%		0.61%				61.23%		24.70%		8.22%		5.85%

		Middle Wind R.		J		8/24/98		20		1		J202		2		3820		2408		1749		1013		476		595		352		730		340		546		461		104		129		12723		12594				30.02%		18.93%		13.75%		7.96%		3.74%		4.68%		2.77%		5.74%		2.67%		4.29%		3.62%		0.82%		1.01%				62.70%		16.38%		11.18%		9.75%

		Middle Wind R.		J		8/24/98		20		1		J203		3		2334		1113		1051		799		343		463		297		549		229		393		349		73		72		8065		7993				28.94%		13.80%		13.03%		9.91%		4.25%		5.74%		3.68%		6.81%		2.84%		4.87%		4.33%		0.91%		0.89%				55.77%		19.90%		13.33%		11.00%

		Middle Wind R.		J		8/24/98		20		1		J204		4		1597		845		1430		1386		578		587		372		745		342		546		497		103		97		9125		9028				17.50%		9.26%		15.67%		15.19%		6.33%		6.43%		4.08%		8.16%		3.75%		5.98%		5.45%		1.13%		1.06%				42.43%		27.96%		15.99%		13.62%

		Panther Creek		Q		8/13/98		02		2		Q021		1		0		2112		1739		959		267		369		218		446		313		743		533		119		114		7932		7818				0.00%		26.63%		21.92%		12.09%		3.37%		4.65%		2.75%		5.62%		3.95%		9.37%		6.72%		1.50%		1.44%				48.55%		20.11%		12.32%		19.02%

		Panther Creek		Q		8/13/98		02		2		Q022		2		511		1722		1508		1275		327		414		244		538		368		735		389		71		60		8162		8102				6.26%		21.10%		18.48%		15.62%		4.01%		5.07%		2.99%		6.59%		4.51%		9.01%		4.77%		0.87%		0.74%				45.83%		24.70%		14.09%		15.38%

		Panther Creek		Q		8/13/98		02		2		Q023		3		0		544		1444		664		298		351		202		516		421		978		563		101		99		6181		6082				0.00%		8.80%		23.36%		10.74%		4.82%		5.68%		3.27%		8.35%		6.81%		15.82%		9.11%		1.63%		1.60%				32.16%		21.24%		18.43%		28.17%

		Panther Creek		Q		8/13/98		02		2		Q024		4		1033		1702		1183		914		360		467		314		851		645		1145		475		98		122		9309		9187				11.10%		18.28%		12.71%		9.82%		3.87%		5.02%		3.37%		9.14%		6.93%		12.30%		5.10%		1.05%		1.31%				42.09%		18.70%		19.44%		19.77%

		Panther Creek		Q		8/12/98		09		1		Q091		1		1211		312		474		1772		678		258		370		203		469		484		380		98		103		6812		6709				17.78%		4.58%		6.96%		26.01%		9.95%		3.79%		5.43%		2.98%		6.88%		7.11%		5.58%		1.44%		1.51%				29.32%		39.75%		15.30%		15.63%

		Panther Creek		Q		8/12/98		09		1		Q092		2		1395		907		1619		711		423		528		298		641		372		714		492		108		120		8328		8208				16.75%		10.89%		19.44%		8.54%		5.08%		6.34%		3.58%		7.70%		4.47%		8.57%		5.91%		1.30%		1.44%				47.08%		19.96%		15.74%		17.22%

		Panther Creek		Q		8/12/98		09		1		Q093		3		721		1957		2135		768		340		491		328		884		619		1066		414		67		78		9868		9790				7.31%		19.83%		21.64%		7.78%		3.45%		4.98%		3.32%		8.96%		6.27%		10.80%		4.20%		0.68%		0.79%				48.77%		16.20%		18.55%		16.47%

		Panther Creek		Q		8/12/98		09		1		Q094		4		654		1584		2001		804		323		421		276		650		413		725		350		64		78		8343		8265				7.84%		18.99%		23.98%		9.64%		3.87%		5.05%		3.31%		7.79%		4.95%		8.69%		4.20%		0.77%		0.93%				50.81%		18.55%		16.05%		14.59%

		Panther Creek		Q		8/12/98		11		1		Q111		1		1339		665		1417		914		404		340		165		275		113		163		114		33		42		5984		5942				22.38%		11.11%		23.68%		15.27%		6.75%		5.68%		2.76%		4.60%		1.89%		2.72%		1.91%		0.55%		0.70%				57.17%		27.71%		9.24%		5.88%

		Panther Creek		Q		8/12/98		11		1		Q112		2		1365		818		943		771		286		297		192		429		214		346		271		81		97		6110		6013				22.34%		13.39%		15.43%		12.62%		4.68%		4.86%		3.14%		7.02%		3.50%		5.66%		4.44%		1.33%		1.59%				51.16%		22.16%		13.67%		13.01%

		Panther Creek		Q		8/12/98		11		1		Q113		3		363		1505		1484		532		173		158		84		174		105		188		134		41		53		4994		4941				7.27%		30.14%		29.72%		10.65%		3.46%		3.16%		1.68%		3.48%		2.10%		3.76%		2.68%		0.82%		1.06%				67.12%		17.28%		7.27%		8.33%

		Panther Creek		Q		8/12/98		11		1		Q114		4		561		1175		1360		1235		387		445		238		435		200		292		196		57		69		6650		6581				8.44%		17.67%		20.45%		18.57%		5.82%		6.69%		3.58%		6.54%		3.01%		4.39%		2.95%		0.86%		1.04%				46.56%		31.08%		13.13%		9.23%

		Panther Creek		Q		8/11/98		13		1		Q131		1		1870		1348		803		769		385		446		259		488		253		394		206		37		27		7285		7258				25.67%		18.50%		11.02%		10.56%		5.28%		6.12%		3.56%		6.70%		3.47%		5.41%		2.83%		0.51%		0.37%				55.20%		21.96%		13.73%		9.11%

		Panther Creek		Q		8/11/98		13		1		Q132		2		3684		307		332		676		425		463		296		582		288		425		208		38		30		7754		7724				47.51%		3.96%		4.28%		8.72%		5.48%		5.97%		3.82%		7.51%		3.71%		5.48%		2.68%		0.49%		0.39%				55.75%		20.17%		15.04%		9.04%

		Panther Creek		Q		8/11/98		13		1		Q133		3		1112		744		2424		1026		342		401		220		482		271		440		254		50		56		7822		7766				14.22%		9.51%		30.99%		13.12%		4.37%		5.13%		2.81%		6.16%		3.46%		5.63%		3.25%		0.64%		0.72%				54.72%		22.62%		12.44%		10.23%

		Panther Creek		Q		8/11/98		13		1		Q134		4		0		1739		1060		971		384		360		218		479		250		420		267		57		60		6265		6205				0.00%		27.76%		16.92%		15.50%		6.13%		5.75%		3.48%		7.65%		3.99%		6.70%		4.26%		0.91%		0.96%				44.68%		27.37%		15.12%		12.83%

		Trout Creek		I		7/27/98		01		1		I011		1		0		856		1618		1109		445		496		297		663		412		771		503		97		108		7375		7267				0.00%		11.61%		21.94%		15.04%		6.03%		6.73%		4.03%		8.99%		5.59%		10.45%		6.82%		1.32%		1.46%				33.55%		27.80%		18.60%		20.05%

		Trout Creek		I		7/27/98		01		1		I012		2		0		2029		1838		1438		456		592		405		867		512		1074		837		158		178		10384		10206				0.00%		19.54%		17.70%		13.85%		4.39%		5.70%		3.90%		8.35%		4.93%		10.34%		8.06%		1.52%		1.71%				37.24%		23.94%		17.18%		21.64%

		Trout Creek		I		7/27/98		01		1		I013		3		0		1086		2086		910		454		639		412		958		566		1040		669		114		145		9079		8934				0.00%		11.96%		22.98%		10.02%		5.00%		7.04%		4.54%		10.55%		6.23%		11.46%		7.37%		1.26%		1.60%				34.94%		22.06%		21.32%		21.68%

		Trout Creek		I		7/27/98		01		1		I014		4		0		815		1676		1054		338		401		237		532		342		740		489		86		92		6802		6710				0.00%		11.98%		24.64%		15.50%		4.97%		5.90%		3.48%		7.82%		5.03%		10.88%		7.19%		1.26%		1.35%				36.62%		26.36%		16.33%		20.69%

		Trout Creek		I		7/28/98		03		4		I031		1		665		1142		2609		1541		430		321		192		368		164		244		261		75		91		8103		8012				8.21%		14.09%		32.20%		19.02%		5.31%		3.96%		2.37%		4.54%		2.02%		3.01%		3.22%		0.93%		1.12%				54.50%		28.29%		8.93%		8.28%

		Trout Creek		I		7/28/98		03		4		I032		2		1352		1000		1541		926		404		572		396		735		259		278		286		75		108		7932		7824				17.04%		12.61%		19.43%		11.67%		5.09%		7.21%		4.99%		9.27%		3.27%		3.50%		3.61%		0.95%		1.36%				49.08%		23.98%		17.52%		9.42%

		Trout Creek		I		7/28/98		03		4		I033		3		574		3497		2704		1051		360		323		156		305		162		260		229		66		77		9764		9687				5.88%		35.82%		27.69%		10.76%		3.69%		3.31%		1.60%		3.12%		1.66%		2.66%		2.35%		0.68%		0.79%				69.39%		17.76%		6.38%		6.47%

		Trout Creek		I		7/28/98		03		4		I034		4		885		2045		2059		1690		519		519		305		639		320		505		427		100		120		10133		10013				8.73%		20.18%		20.32%		16.68%		5.12%		5.12%		3.01%		6.31%		3.16%		4.98%		4.21%		0.99%		1.18%				49.24%		26.92%		12.47%		11.37%

		Trout Creek		I		7/29/98		05		2		I051		1		763		224		1049		871		287		355		219		516		268		414		149		32		57		5204		5147				14.66%		4.30%		20.16%		16.74%		5.51%		6.82%		4.21%		9.92%		5.15%		7.96%		2.86%		0.61%		1.10%				39.12%		29.07%		19.27%		12.53%

		Trout Creek		I		7/29/98		05		2		I052		2		2031		2097		1144		638		280		374		255		559		218		138		41		18		49		7842		7793				25.90%		26.74%		14.59%		8.14%		3.57%		4.77%		3.25%		7.13%		2.78%		1.76%		0.52%		0.23%		0.62%				67.23%		16.48%		13.16%		3.14%

		Trout Creek		I		7/29/98		05		2		I053		3		1807		1039		1280		1320		514		632		426		898		392		606		410		80		99		9503		9404				19.02%		10.93%		13.47%		13.89%		5.41%		6.65%		4.48%		9.45%		4.13%		6.38%		4.31%		0.84%		1.04%				43.42%		25.95%		18.06%		12.57%

		Trout Creek		I		7/29/98		05		2		I054		4		1661		1852		1213		1154		660		891		564		948		410		684		454		112		152		10755		10603				15.44%		17.22%		11.28%		10.73%		6.14%		8.28%		5.24%		8.81%		3.81%		6.36%		4.22%		1.04%		1.41%				43.94%		25.15%		17.87%		13.04%

		Trout Creek		I		7/28/98		07		4		I071		1		0		776		1114		452		181		232		141		349		197		339		206		38		33		4058		4025				0.00%		19.12%		27.45%		11.14%		4.46%		5.72%		3.47%		8.60%		4.85%		8.35%		5.08%		0.94%		0.81%				46.57%		21.32%		16.93%		15.18%

		Trout Creek		I		7/28/98		07		4		I072		2		1572		0		1998		931		306		404		282		682		409		672		367		68		75		7766		7691				20.24%		0.00%		25.73%		11.99%		3.94%		5.20%		3.63%		8.78%		5.27%		8.65%		4.73%		0.88%		0.97%				45.97%		21.13%		17.68%		15.22%

		Trout Creek		I		7/28/98		07		4		I073		3		875		566		1863		1035		414		572		409		908		508		857		444		81		97		8629		8532				10.14%		6.56%		21.59%		11.99%		4.80%		6.63%		4.74%		10.52%		5.89%		9.93%		5.15%		0.94%		1.12%				38.29%		23.42%		21.15%		17.14%

		Trout Creek		I		7/28/98		07		4		I074		4		1489		719		2124		1079		441		514		326		723		371		667		497		86		110		9146		9036				16.28%		7.86%		23.22%		11.80%		4.82%		5.62%		3.56%		7.91%		4.06%		7.29%		5.43%		0.94%		1.20%				47.36%		22.24%		15.53%		14.87%

		Martha Creek		N		7/30/98		01		2		N011		1		1118		524		1449		919		344		386		236		486		258		388		226		58		102		6494		6392				17.22%		8.07%		22.31%		14.15%		5.30%		5.94%		3.63%		7.48%		3.97%		5.97%		3.48%		0.89%		1.57%				47.60%		25.39%		15.09%		11.92%

		Martha Creek		N		7/30/98		01		2		N012		2		1673		291		1501		1476		536		687		485		1028		461		578		330		84		182		9312		9130				17.97%		3.13%		16.12%		15.85%		5.76%		7.38%		5.21%		11.04%		4.95%		6.21%		3.54%		0.90%		1.95%				37.21%		28.98%		21.20%		12.61%

		Martha Creek		N		7/30/98		01		2		N013		3		1651		550		1375		1464		426		498		314		707		381		537		305		73		144		8425		8281				19.60%		6.53%		16.32%		17.38%		5.06%		5.91%		3.73%		8.39%		4.52%		6.37%		3.62%		0.87%		1.71%				42.45%		28.34%		16.64%		12.57%

		Martha Creek		N		7/30/98		01		2		N014		4		0		2740		1414		1026		338		464		272		611		331		458		247		61		124		8086		7962				0.00%		33.89%		17.49%		12.69%		4.18%		5.74%		3.36%		7.56%		4.09%		5.66%		3.05%		0.75%		1.53%				51.37%		22.61%		15.01%		11.01%

		Martha Creek		N		8/3/98		02		2		N021		1		2644		1388		664		916		318		417		250		567		264		298		130		33		77		7966		7889				33.19%		17.42%		8.34%		11.50%		3.99%		5.23%		3.14%		7.12%		3.31%		3.74%		1.63%		0.41%		0.97%				58.95%		20.73%		13.57%		6.75%

		Martha Creek		N		8/3/98		02		2		N022		2		1341		461		1352		910		393		537		384		937		481		575		226		51		117		7765		7648				17.27%		5.94%		17.41%		11.72%		5.06%		6.92%		4.95%		12.07%		6.19%		7.41%		2.91%		0.66%		1.51%				40.62%		23.70%		23.21%		12.48%

		Martha Creek		N		8/3/98		02		2		N023		3		3263		530		1422		854		287		329		229		562		310		438		201		41		93		8559		8466				38.12%		6.19%		16.61%		9.98%		3.35%		3.84%		2.68%		6.57%		3.62%		5.12%		2.35%		0.48%		1.09%				60.93%		17.17%		12.86%		9.03%

		Martha Creek		N		8/3/98		02		2		N024		4		0		1962		1530		1622		567		769		578		1304		657		699		249		56		126		10119		9993				0.00%		19.39%		15.12%		16.03%		5.60%		7.60%		5.71%		12.89%		6.49%		6.91%		2.46%		0.55%		1.25%				34.51%		29.23%		25.09%		11.17%

		Martha Creek		N		8/3/98		04		3		N041		1		926		815		1086		1018		467		573		388		799		350		471		283		75		111		7362		7251				12.58%		11.07%		14.75%		13.83%		6.34%		7.78%		5.27%		10.85%		4.75%		6.40%		3.84%		1.02%		1.51%				38.40%		27.95%		20.88%		12.77%

		Martha Creek		N		8/3/98		04		3		N042		2		1604		628		969		1011		401		582		428		849		373		476		238		50		78		7687		7609				20.87%		8.17%		12.61%		13.15%		5.22%		7.57%		5.57%		11.04%		4.85%		6.19%		3.10%		0.65%		1.01%				41.64%		25.94%		21.46%		10.95%

		Martha Creek		N		8/3/98		04		3		N043		3		1827		1150		775		832		452		549		343		827		493		674		594		104		163		8783		8620				20.80%		13.09%		8.82%		9.47%		5.15%		6.25%		3.91%		9.42%		5.61%		7.67%		6.76%		1.18%		1.86%				42.72%		20.87%		18.93%		17.48%

		Martha Creek		N		8/3/98		04		3		N044		4		2700		1241		659		1289		409		481		289		591		348		725		714		99		175		9720		9545				27.78%		12.77%		6.78%		13.26%		4.21%		4.95%		2.97%		6.08%		3.58%		7.46%		7.35%		1.02%		1.80%				47.33%		22.42%		12.63%		17.62%

		Martha Creek		N		8/4/98		05		2		N051		1		718		368		1088		613		244		359		277		666		353		463		233		54		84		5520		5436				13.01%		6.67%		19.71%		11.11%		4.42%		6.50%		5.02%		12.07%		6.39%		8.39%		4.22%		0.98%		1.52%				39.38%		22.03%		23.48%		15.11%

		Martha Creek		N		8/4/98		05		2		N052		2		1877		973		989		1075		351		468		338		806		389		501		277		68		114		8226		8112				22.82%		11.83%		12.02%		13.07%		4.27%		5.69%		4.11%		9.80%		4.73%		6.09%		3.37%		0.83%		1.39%				46.67%		23.02%		18.64%		11.67%

		Martha Creek		N		8/4/98		05		2		N053		3		2359		1045		1371		1097		369		392		280		586		276		314		135		32		61		8317		8256				28.36%		12.56%		16.48%		13.19%		4.44%		4.71%		3.37%		7.05%		3.32%		3.78%		1.62%		0.38%		0.73%				57.41%		22.34%		13.73%		6.52%

		Martha Creek		N		8/4/98		05		2		N054		4		0		543		669		590		334		412		278		567		268		337		167		39		75		4279		4204				0.00%		12.69%		15.63%		13.79%		7.81%		9.63%		6.50%		13.25%		6.26%		7.88%		3.90%		0.91%		1.75%				28.32%		31.22%		26.01%		14.44%

		Upper Wind R.		V		8/10/98		04		4		V041		1		3537		1049		1582		989		402		479		321		875		694		1209		439		62		52		11690		11638				30.26%		8.97%		13.53%		8.46%		3.44%		4.10%		2.75%		7.49%		5.94%		10.34%		3.76%		0.53%		0.44%				52.76%		16.00%		16.17%		15.07%

		Upper Wind R.		V		8/10/98		04		4		V042		2		2278		441		1040		624		229		303		230		597		440		659		239		41		39		7160		7121				31.82%		6.16%		14.53%		8.72%		3.20%		4.23%		3.21%		8.34%		6.15%		9.20%		3.34%		0.57%		0.54%				52.50%		16.15%		17.70%		13.66%

		Upper Wind R.		V		8/10/98		04		4		V043		3		1087		995		1318		1223		481		610		480		1095		618		980		507		93		81		9568		9487				11.36%		10.40%		13.78%		12.78%		5.03%		6.38%		5.02%		11.44%		6.46%		10.24%		5.30%		0.97%		0.85%				35.54%		24.18%		22.92%		17.36%

		Upper Wind R.		V		8/10/98		04		4		V044		4		793		1307		1357		839		295		362		228		711		604		1092		398		68		74		8128		8054				9.76%		16.08%		16.70%		10.32%		3.63%		4.45%		2.81%		8.75%		7.43%		13.44%		4.90%		0.84%		0.91%				42.53%		18.41%		18.98%		20.08%

		Upper Wind R.		V		8/10/98		05		4		V051		1		1071		448		1366		1203		472		535		350		745		411		827		572		116		163		8279		8116				12.94%		5.41%		16.50%		14.53%		5.70%		6.46%		4.23%		9.00%		4.96%		9.99%		6.91%		1.40%		1.97%				34.85%		26.69%		18.19%		20.27%

		Upper Wind R.		V		8/10/98		05		4		V052		2		1236		2154		1044		1327		431		483		351		756		442		772		420		75		109		9600		9491				12.88%		22.44%		10.88%		13.82%		4.49%		5.03%		3.66%		7.88%		4.60%		8.04%		4.38%		0.78%		1.14%				46.19%		23.34%		16.14%		14.33%

		Upper Wind R.		V		8/10/98		05		4		V053		3		697		1422		1136		785		399		648		459		1063		586		1075		651		126		166		9213		9047				7.57%		15.43%		12.33%		8.52%		4.33%		7.03%		4.98%		11.54%		6.36%		11.67%		7.07%		1.37%		1.80%				35.33%		19.88%		22.88%		21.90%

		Upper Wind R.		V		8/10/98		05		4		V054		4		0		1103		1135		939		393		544		404		1037		536		742		515		102		137		7587		7450				0.00%		14.54%		14.96%		12.38%		5.18%		7.17%		5.32%		13.67%		7.06%		9.78%		6.79%		1.34%		1.81%				29.50%		24.73%		26.06%		19.72%

		Upper Wind R.		V		8/10/98		09		5		V091		1		2042		309		748		780		192		253		208		601		534		1240		807		162		150		8026		7876				25.44%		3.85%		9.32%		9.72%		2.39%		3.15%		2.59%		7.49%		6.65%		15.45%		10.05%		2.02%		1.87%				38.61%		15.26%		16.73%		29.39%

		Upper Wind R.		V		8/10/98		09		5		V092		2		687		1482		1162		941		409		470		329		818		457		609		355		74		61		7854		7793				8.75%		18.87%		14.80%		11.98%		5.21%		5.98%		4.19%		10.42%		5.82%		7.75%		4.52%		0.94%		0.78%				42.41%		23.17%		20.42%		13.99%

		Upper Wind R.		V		8/10/98		09		5		V093		3		0		2267		1309		1041		388		414		303		743		497		759		284		45		46		8096		8050				0.00%		28.00%		16.17%		12.86%		4.79%		5.11%		3.74%		9.18%		6.14%		9.38%		3.51%		0.56%		0.57%				44.17%		22.76%		19.06%		14.01%

		Upper Wind R.		V		8/10/98		09		5		V094		4		1471		178		1470		1502		553		732		488		1127		623		759		344		77		78		9402		9324				15.65%		1.89%		15.63%		15.98%		5.88%		7.79%		5.19%		11.99%		6.63%		8.07%		3.66%		0.82%		0.83%				33.17%		29.64%		23.80%		13.38%

		Upper Wind R.		V		8/10/98		11		2		V111		1		0		1436		1198		1548		724		899		521		699		232		408		393		110		140		8308		8168				0.00%		17.28%		14.42%		18.63%		8.71%		10.82%		6.27%		8.41%		2.79%		4.91%		4.73%		1.32%		1.69%				31.70%		38.17%		17.48%		12.65%

		Upper Wind R.		V		8/10/98		11		2		V112		2		3088		625		1938		751		354		565		372		732		318		421		355		97		139		9755		9616				31.66%		6.41%		19.87%		7.70%		3.63%		5.79%		3.81%		7.50%		3.26%		4.32%		3.64%		0.99%		1.42%				57.93%		17.12%		14.58%		10.37%

		Upper Wind R.		V		8/10/98		11		2		V113		3		693		1240		1843		1530		520		756		591		1518		837		1130		523		100		120		11401		11281				6.08%		10.88%		16.17%		13.42%		4.56%		6.63%		5.18%		13.31%		7.34%		9.91%		4.59%		0.88%		1.05%				33.12%		24.61%		25.84%		16.43%

		Upper Wind R.		V		8/10/98		11		2		V114		4		2530		595		1452		769		357		517		366		759		296		318		207		51		69		8286		8217				30.53%		7.18%		17.52%		9.28%		4.31%		6.24%		4.42%		9.16%		3.57%		3.84%		2.50%		0.62%		0.83%				55.24%		19.83%		17.15%		7.78%

		Layout Creek		M		9/1/98		01		3		M011		1		0		1213		3595		1500		528		530		298		461		142		149		87		26		35		8564		8529				0.00%		14.16%		41.98%		17.52%		6.17%		6.19%		3.48%		5.38%		1.66%		1.74%		1.02%		0.30%		0.41%				56.14%		29.87%		10.52%		3.47%

		Layout Creek		M		9/1/98		01		3		M012		2		1569		1519		2082		1747		622		773		389		512		153		156		82		23		52		9679		9627				16.21%		15.69%		21.51%		18.05%		6.43%		7.99%		4.02%		5.29%		1.58%		1.61%		0.85%		0.24%		0.54%				53.41%		32.46%		10.89%		3.23%

		Layout Creek		M		9/1/98		01		3		M013		3		809		1157		2791		1481		516		607		327		469		158		186		149		52		83		8785		8702				9.21%		13.17%		31.77%		16.86%		5.87%		6.91%		3.72%		5.34%		1.80%		2.12%		1.70%		0.59%		0.94%				54.15%		29.64%		10.86%		5.35%

		Layout Creek		M		9/1/98		01		3		M014		4		0		1994		2935		1086		264		328		166		231		83		122		134		50		90		7483		7393				0.00%		26.65%		39.22%		14.51%		3.53%		4.38%		2.22%		3.09%		1.11%		1.63%		1.79%		0.67%		1.20%				65.87%		22.42%		6.41%		5.29%

		Layout Creek		M		9/8/98		02		6		M021		1		333		1258		1765		1977		686		827		505		803		245		251		160		44		56		8910		8854				3.74%		14.12%		19.81%		22.19%		7.70%		9.28%		5.67%		9.01%		2.75%		2.82%		1.80%		0.49%		0.63%				37.67%		39.17%		17.43%		5.74%

		Layout Creek		M		9/8/98		02		6		M022		2		1014		888		2144		1247		373		402		279		466		190		278		237		71		94		7683		7589				13.20%		11.56%		27.91%		16.23%		4.85%		5.23%		3.63%		6.07%		2.47%		3.62%		3.08%		0.92%		1.22%				52.66%		26.32%		12.17%		8.85%

		Layout Creek		M		9/8/98		02		6		M023		3		743		485		1298		1014		289		296		190		356		143		239		189		46		76		5364		5288				13.85%		9.04%		24.20%		18.90%		5.39%		5.52%		3.54%		6.64%		2.67%		4.46%		3.52%		0.86%		1.42%				47.09%		29.81%		12.84%		10.25%

		Layout Creek		M		9/8/98		02		6		M024		4		0		1565		2262		1176		312		439		230		466		257		474		383		97		138		7799		7661				0.00%		20.07%		29.00%		15.08%		4.00%		5.63%		2.95%		5.98%		3.30%		6.08%		4.91%		1.24%		1.77%				49.07%		24.71%		12.22%		14.00%

		Layout Creek		M		9/2/98		03		1		M031		1		0		1138		1203		1380		354		410		233		459		206		307		205		50		67		6012		5945				0.00%		18.93%		20.01%		22.95%		5.89%		6.82%		3.88%		7.63%		3.43%		5.11%		3.41%		0.83%		1.11%				38.94%		35.66%		14.94%		10.46%

		Layout Creek		M		9/2/98		03		1		M032		2		0		383		2595		1072		411		478		294		594		248		426		318		79		117		7015		6898				0.00%		5.46%		36.99%		15.28%		5.86%		6.81%		4.19%		8.47%		3.54%		6.07%		4.53%		1.13%		1.67%				42.45%		27.95%		16.19%		13.40%

		Layout Creek		M		9/2/98		03		1		M033		3		1080		1523		1294		353		431		226		464		185		278		213		175		56		88		6366		6278				16.97%		23.92%		20.33%		5.55%		6.77%		3.55%		7.29%		2.91%		4.37%		3.35%		2.75%		0.88%		1.38%				61.22%		15.87%		14.56%		8.36%

		Layout Creek		M		9/2/98		03		1		M034		4		0		3296		1445		1261		425		455		278		364		105		156		169		49		78		8081		8003				0.00%		40.79%		17.88%		15.60%		5.26%		5.63%		3.44%		4.50%		1.30%		1.93%		2.09%		0.61%		0.97%				58.67%		26.49%		9.24%		5.59%

		Layout Creek		M		9/3/98		03		6		M031		1		1729		2280		1341		689		261		309		171		293		86		69		30		9		9		7276		7267				23.76%		31.34%		18.43%		9.47%		3.59%		4.25%		2.35%		4.03%		1.18%		0.95%		0.41%		0.12%		0.12%				73.53%		17.30%		7.56%		1.61%

		Layout Creek		M		9/3/98		03		6		M032		2		1378		1045		961		1160		444		574		340		552		169		144		99		33		38		6937		6899				19.86%		15.06%		13.85%		16.72%		6.40%		8.27%		4.90%		7.96%		2.44%		2.08%		1.43%		0.48%		0.55%				48.78%		31.40%		15.29%		4.53%

		Layout Creek		M		9/3/98		03		6		M033		3		676		851		2011		1386		436		498		279		495		159		130		88		29		37		7075		7038				9.55%		12.03%		28.42%		19.59%		6.16%		7.04%		3.94%		7.00%		2.25%		1.84%		1.24%		0.41%		0.52%				50.01%		32.79%		13.19%		4.01%

		Layout Creek		M		9/3/98		03		6		M034		4		2998		1165		2477		1364		485		524		290		374		94		73		46		17		25		9932		9907				30.19%		11.73%		24.94%		13.73%		4.88%		5.28%		2.92%		3.77%		0.95%		0.73%		0.46%		0.17%		0.25%				66.85%		23.89%		7.63%		1.62%

		Layout Creek		M		9/3/98		06		2		M061		1		0		937		1337		1094		368		490		347		624		228		268		181		49		67		5990		5923				0.00%		15.64%		22.32%		18.26%		6.14%		8.18%		5.79%		10.42%		3.81%		4.47%		3.02%		0.82%		1.12%				37.96%		32.59%		20.02%		9.43%

		Layout Creek		M		9/3/98		06		2		M062		2		3944		944		2132		1032		296		321		179		311		125		170		108		31		60		9653		9593				40.86%		9.78%		22.09%		10.69%		3.07%		3.33%		1.85%		3.22%		1.29%		1.76%		1.12%		0.32%		0.62%				72.72%		17.08%		6.37%		3.82%

		Layout Creek		M		9/3/98		06		2		M063		3		1351		505		1486		1069		338		405		231		367		132		187		119		31		57		6278		6221				21.52%		8.04%		23.67%		17.03%		5.38%		6.45%		3.68%		5.85%		2.10%		2.98%		1.90%		0.49%		0.91%				53.23%		28.86%		11.63%		6.28%

		Layout Creek		M		9/3/98		06		2		M064		4		1773		733		1070		886		384		485		293		480		174		249		186		54		103		6870		6767				25.81%		10.67%		15.57%		12.90%		5.59%		7.06%		4.26%		6.99%		2.53%		3.62%		2.71%		0.79%		1.50%				52.05%		25.55%		13.78%		8.62%

		Trapper Creek		D		7/21/98		01		1		D011		1		0		1007		3142		1010		291		310		258		597		233		163		69		12		61		7153		7092				0.00%		14.08%		43.93%		14.12%		4.07%		4.33%		3.61%		8.35%		3.26%		2.28%		0.96%		0.17%		0.85%				58.00%		22.52%		15.21%		4.26%

		Trapper Creek		D		7/21/98		01		1		D012		2		579		1079		1640		1390		506		524		390		1016		518		548		180		32		77		8479		8402				6.83%		12.73%		19.34%		16.39%		5.97%		6.18%		4.60%		11.98%		6.11%		6.46%		2.12%		0.38%		0.91%				38.90%		28.54%		22.69%		9.87%

		Trapper Creek		D		7/21/98		01		1		D013		3		1533		796		1278		1204		393		456		369		1017		539		586		192		35		59		8457		8398				18.13%		9.41%		15.11%		14.24%		4.65%		5.39%		4.36%		12.03%		6.37%		6.93%		2.27%		0.41%		0.70%				42.65%		24.28%		22.76%		10.31%

		Trapper Creek		D		7/21/98		01		1		D014		4		1305		2152		1718		1626		509		657		415		920		468		554		186		33		71		10614		10543				12.30%		20.28%		16.19%		15.32%		4.80%		6.19%		3.91%		8.67%		4.41%		5.22%		1.75%		0.31%		0.67%				48.76%		26.30%		16.99%		7.95%

		Trapper Creek		D		7/22/98		02		2		D021		1		630		517		2402		1303		650		853		699		1394		599		594		194		33		39		9907		9868				6.36%		5.22%		24.25%		13.15%		6.56%		8.61%		7.06%		14.07%		6.05%		6.00%		1.96%		0.33%		0.39%				35.82%		28.32%		27.17%		8.68%

		Trapper Creek		D		7/22/98		02		2		D022		2		0		0		1789		2449		678		868		569		843		198		121		25		3		7		7550		7543				0.00%		0.00%		23.70%		32.44%		8.98%		11.50%		7.54%		11.17%		2.62%		1.60%		0.33%		0.04%		0.09%				23.70%		52.91%		21.32%		2.07%

		Trapper Creek		D		7/22/98		02		2		D023		3		1387		358		2216		2256		690		587		296		442		129		77		12		1		8		8459		8451				16.40%		4.23%		26.20%		26.67%		8.16%		6.94%		3.50%		5.23%		1.53%		0.91%		0.14%		0.01%		0.09%				46.83%		41.77%		10.25%		1.16%

		Trapper Creek		D		7/22/98		02		2		D024		4		0		0		1589		1837		535		820		516		1020		252		228		56		8		10		6871		6861				0.00%		0.00%		23.13%		26.74%		7.79%		11.93%		7.51%		14.85%		3.67%		3.32%		0.82%		0.12%		0.15%				23.13%		46.46%		26.02%		4.40%

		Trapper Creek		D		7/22/98		03		3		D031		1		0		1771		2454		663		310		446		370		937		538		702		255		41		58		8545		8487				0.00%		20.73%		28.72%		7.76%		3.63%		5.22%		4.33%		10.97%		6.30%		8.22%		2.98%		0.48%		0.68%				49.44%		16.61%		21.59%		12.36%

		Trapper Creek		D		7/22/98		03		3		D032		2		0		1654		1648		819		300		425		327		872		472		570		197		30		53		7367		7314				0.00%		22.45%		22.37%		11.12%		4.07%		5.77%		4.44%		11.84%		6.41%		7.74%		2.67%		0.41%		0.72%				44.82%		20.96%		22.68%		11.54%

		Trapper Creek		D		7/22/98		03		3		D033		3		1653		2012		2560		1099		514		719		445		940		384		398		126		19		38		10907		10869				15.16%		18.45%		23.47%		10.08%		4.71%		6.59%		4.08%		8.62%		3.52%		3.65%		1.16%		0.17%		0.35%				57.07%		21.38%		16.22%		5.33%

		Trapper Creek		D		7/22/98		03		3		D034		4		0		2116		1251		947		387		541		402		1000		527		645		206		27		36		8085		8049				0.00%		26.17%		15.47%		11.71%		4.79%		6.69%		4.97%		12.37%		6.52%		7.98%		2.55%		0.33%		0.45%				41.65%		23.19%		23.86%		11.30%

		Trapper Creek		D		8/31/98		04		4		D041		1		0		1230		1780		1690		878		749		361		593		278		402		179		25		32		8197		8165				0.00%		15.01%		21.72%		20.62%		10.71%		9.14%		4.40%		7.23%		3.39%		4.90%		2.18%		0.30%		0.39%				36.72%		40.47%		15.03%		7.78%

		Trapper Creek		D		8/31/98		04		4		D042		2		550		558		954		869		485		623		372		716		301		391		153		22		35		6029		5994				9.12%		9.26%		15.82%		14.41%		8.04%		10.33%		6.17%		11.88%		4.99%		6.49%		2.54%		0.36%		0.58%				34.20%		32.79%		23.04%		9.97%

		Trapper Creek		D		8/31/98		04		4		D043		3		0		0		1270		1027		912		960		492		705		244		274		96		13		23		6016		5993				0.00%		0.00%		21.11%		17.07%		15.16%		15.96%		8.18%		11.72%		4.06%		4.55%		1.60%		0.22%		0.38%				21.11%		48.19%		23.95%		6.75%

		Trapper Creek		D		8/31/98		04		4		D044		4		0		534		955		1212		723		708		340		446		134		130		37		6		17		5242		5225				0.00%		10.19%		18.22%		23.12%		13.79%		13.51%		6.49%		8.51%		2.56%		2.48%		0.71%		0.11%		0.32%				28.41%		50.42%		17.55%		3.62%

		Paradise Creek		A		8/26/98		01		1		A011		1		1708		0		1959		956		403		491		274		403		134		152		75		16		18		6589		6571				25.92%		0.00%		29.73%		14.51%		6.12%		7.45%		4.16%		6.12%		2.03%		2.31%		1.14%		0.24%		0.27%				55.65%		28.08%		12.31%		3.96%

		Paradise Creek		A		8/26/98		01		1		A012		2		0		1768		1572		1009		499		654		441		850		408		645		464		92		102		8504		8402				0.00%		20.79%		18.49%		11.87%		5.87%		7.69%		5.19%		10.00%		4.80%		7.58%		5.46%		1.08%		1.20%				39.28%		25.42%		19.98%		15.32%

		Paradise Creek		A		8/26/98		01		1		A013		3		399		2484		529		817		340		445		309		630		314		498		331		78		108		7282		7174				5.48%		34.11%		7.26%		11.22%		4.67%		6.11%		4.24%		8.65%		4.31%		6.84%		4.55%		1.07%		1.48%				46.86%		22.00%		17.21%		13.94%

		Paradise Creek		A		8/26/98		01		1		A014		4		3070		0		643		1002		429		654		416		786		384		566		302		57		62		8371		8309				36.67%		0.00%		7.68%		11.97%		5.12%		7.81%		4.97%		9.39%		4.59%		6.76%		3.61%		0.68%		0.74%				44.36%		24.91%		18.95%		11.79%

		Paradise Creek		A		8/26/98		02		2		A021		1		1345		1470		630		822		264		338		236		545		308		460		240		50		84		6792		6708				19.80%		21.64%		9.28%		12.10%		3.89%		4.98%		3.47%		8.02%		4.53%		6.77%		3.53%		0.74%		1.24%				50.72%		20.97%		16.03%		12.28%

		Paradise Creek		A		8/26/98		02		2		A022		2		0		898		2309		1780		627		762		517		1072		564		936		558		118		157		10298		10141				0.00%		8.72%		22.42%		17.28%		6.09%		7.40%		5.02%		10.41%		5.48%		9.09%		5.42%		1.15%		1.52%				31.14%		30.77%		20.91%		17.18%

		Paradise Creek		A		8/26/98		02		2		A023		3		1469		1321		1393		922		391		492		357		765		430		625		307		63		76		8611		8535				17.06%		15.34%		16.18%		10.71%		4.54%		5.71%		4.15%		8.88%		4.99%		7.26%		3.57%		0.73%		0.88%				48.58%		20.96%		18.02%		12.44%

		Paradise Creek		A		8/26/98		02		2		A024		4		668		361		1358		896		345		452		276		605		325		502		416		449		123		6776		6653				9.86%		5.33%		20.04%		13.22%		5.09%		6.67%		4.07%		8.93%		4.80%		7.41%		6.14%		6.63%		1.82%				35.23%		24.99%		17.80%		21.99%

		Paradise Creek		A		8/26/98		03		3		A031		1		3170		838		874		927		325		412		291		664		305		380		182		37		45		8450		8405				37.51%		9.92%		10.34%		10.97%		3.85%		4.88%		3.44%		7.86%		3.61%		4.50%		2.15%		0.44%		0.53%				57.78%		19.69%		14.91%		7.62%

		Paradise Creek		A		8/26/98		03		3		A032		2		3893		0		637		849		328		479		310		707		378		539		251		45		48		8464		8416				45.99%		0.00%		7.53%		10.03%		3.88%		5.66%		3.66%		8.35%		4.47%		6.37%		2.97%		0.53%		0.57%				53.52%		19.57%		16.48%		10.43%

		Paradise Creek		A		8/26/98		03		3		A033		3		1696		483		936		752		235		262		171		422		229		307		144		31		44		5712		5668				29.69%		8.46%		16.39%		13.17%		4.11%		4.59%		2.99%		7.39%		4.01%		5.37%		2.52%		0.54%		0.77%				54.53%		21.87%		14.39%		9.21%								Standard Devitation of % Fines

		Paradise Creek		A		8/26/98		03		3		A034		4		1032		1761		299		714		336		409		299		816		471		633		270		49		78		7167		7089				14.40%		24.57%		4.17%		9.96%		4.69%		5.71%		4.17%		11.39%		6.57%		8.83%		3.77%		0.68%		1.09%				43.14%		20.36%		22.13%		14.37%						Site 1		Site 2		Site 3		Site 4

		Paradise Creek		A		8/31/98		04		4		A041		1		1319		1478		1508		956		291		418		266		587		380		760		418		73		107		8561		8454				15.41%		17.26%		17.61%		11.17%		3.40%		4.88%		3.11%		6.86%		4.44%		8.88%		4.88%		0.85%		1.25%				50.29%		19.45%		14.40%		15.86%				Dry Creek		3.19%		1.74%		2.88%		4.27%

		Paradise Creek		A		8/31/98		04		4		A042		2		0		822		1799		713		258		351		257		605		302		416		240		55		67		5885		5818				0.00%		13.97%		30.57%		12.12%		4.38%		5.96%		4.37%		10.28%		5.13%		7.07%		4.08%		0.93%		1.14%				44.54%		22.46%		19.78%		13.22%				Middle Wind		3.48%		2.49%		2.68%		3.23%

		Paradise Creek		A		8/31/98		04		4		A043		3		0		2356		1766		1072		405		522		350		737		346		481		348		89		13		8485		8472				0.00%		27.77%		20.81%		12.63%		4.77%		6.15%		4.12%		8.69%		4.08%		5.67%		4.10%		1.05%		0.15%				48.58%		23.56%		16.89%		10.97%				Panther Creek		5.41%		1.13%		2.96%		1.77%

		Paradise Creek		A		8/31/98		04		4		A044		4		910		459		1156		1184		284		390		336		733		370		513		310		74		136		6855		6719				13.27%		6.70%		16.86%		17.27%		4.14%		5.69%		4.90%		10.69%		5.40%		7.48%		4.52%		1.08%		1.98%				36.83%		27.10%		20.99%		15.07%				Trout Creek		0.79%		2.05%		4.79%		1.04%

																																																																																						Martha Creek		0.75%		2.51%		3.37%		3.91%

																																																																																						Upper Wind R		2.81%		3.28%		7.80%		3.67%

																																																																																						Layout Creek		1.14%		3.43%		3.30%		1.55%

																																																																																						Trapper Creek		2.75%		3.36%		3.24%		2.64%

																																																																																						Paradise Creek		5.07%		4.61%		2.88%		2.18%





weights

																										weight (grams)																																										Percentage of total weight

		Stream Name		Sub-Basin		Date Cored		Segment #		Site #		Sample ID		Sample #		>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts		Total segment weight		Avg weight		Median		Max		Min		Total sample weight		Total sample weight-silts				>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts				(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines

		Dry Creek		F		8/18/98		08		4		F081		1		1716		0		1665		1248		572		653		440		964		434		591		496		126		114				694		572		1716		0		9019		8905				19.03%		0.00%		18.46%		13.84%		6.34%		7.24%		4.88%		10.69%		4.81%		6.55%		5.50%		1.40%		1.26%				37.49%		27.42%		20.38%		14.71%

		Dry Creek		F		8/18/98		08		4		F082		2		1692		1050		1680		1129		266		282		145		316		152		204		248		90		107				566		266		1692		90		7361		7254				22.99%		14.26%		22.82%		15.34%		3.61%		3.83%		1.97%		4.29%		2.06%		2.77%		3.37%		1.22%		1.45%				60.07%		22.78%		8.33%		8.82%

		Dry Creek		F		8/18/98		08		4		F083		3		917		748		2277		1245		555		759		454		1085		556		761		543		153		175				787		748		2277		153		10228		10053				8.97%		7.31%		22.26%		12.17%		5.43%		7.42%		4.44%		10.61%		5.44%		7.44%		5.31%		1.50%		1.71%				38.54%		25.02%		20.48%		15.96%

		Dry Creek		F		8/18/98		08		4		F084		4		849		655		2009		1145		367		334		229		547		385		543		313		101		149				587		385		2009		101		7626		7477				11.13%		8.59%		26.34%		15.01%		4.81%		4.38%		3.00%		7.17%		5.05%		7.12%		4.10%		1.32%		1.95%				46.07%		24.21%		15.22%		14.50%

																15258		1272				8555		713				5707		476				4714		295						34234

																44.57%						24.99%						16.67%						13.77%

		Dry Creek		F		8/18/98		11		2		F111		1		1163		629		1148		1199		440		566		329		682		367		497		175		23		18				557		497		1199		18		7236		7218				16.07%		8.69%		15.87%		16.57%		6.08%		7.82%		4.55%		9.43%		5.07%		6.87%		2.42%		0.32%		0.25%				40.63%		30.47%		19.04%		9.85%

		Dry Creek		F		8/18/98		11		2		F112		2		1168		284		1087		985		509		723		451		850		324		351		327		130		169				566		451		1168		130		7358		7189				15.87%		3.86%		14.77%		13.39%		6.92%		9.83%		6.13%		11.55%		4.40%		4.77%		4.44%		1.77%		2.30%				34.51%		30.13%		22.08%		13.28%

		Dry Creek		F		8/18/98		11		2		F113		3		2097		535		260		949		406		573		418		1033		536		645		289		68		83				607		535		2097		68		7892		7809				26.57%		6.78%		3.29%		12.02%		5.14%		7.26%		5.30%		13.09%		6.79%		8.17%		3.66%		0.86%		1.05%				36.64%		24.43%		25.18%		13.75%

		Dry Creek		F		8/18/98		11		2		F114		4		1140		840		886		1033		456		651		478		1012		467		460		260		94		130				608		478		1140		94		7907		7777				14.42%		10.62%		11.21%		13.06%		5.77%		8.23%		6.05%		12.80%		5.91%		5.82%		3.29%		1.19%		1.64%				36.25%		27.06%		24.75%		11.94%

																11237		936				8490		708				6947		579				3719		232						30393

																36.97%						27.93%						22.86%						12.24%

		Dry Creek		F		8/24/98		13		1		F131		1		1725		863		969		837		381		486		431		929		443		698		472		109		142				653		486		1725		109		8485		8343				20.33%		10.17%		11.42%		9.86%		4.49%		5.73%		5.08%		10.95%		5.22%		8.23%		5.56%		1.28%		1.67%				41.92%		20.08%		21.25%		16.75%

		Dry Creek		F		8/24/98		13		1		F132		2		247		818		1047		930		385		470		280		495		241		481		399		90		106				461		399		1047		90		5989		5883				4.12%		13.66%		17.48%		15.53%		6.43%		7.85%		4.68%		8.27%		4.02%		8.03%		6.66%		1.50%		1.77%				35.26%		29.80%		16.96%		17.97%

		Dry Creek		F		8/24/98		13		1		F133		3		1218		1236		1672		872		398		547		404		881		427		591		330		70		84				672		547		1672		70		8730		8646				13.95%		14.16%		19.15%		9.99%		4.56%		6.27%		4.63%		10.09%		4.89%		6.77%		3.78%		0.80%		0.96%				47.26%		20.81%		19.61%		12.31%

		Dry Creek		F		8/24/98		13		1		F134		4		996		981		675		776		317		389		281		629		296		395		243		56		74				470		389		996		56		6108		6034				16.31%		16.06%		11.05%		12.70%		5.19%		6.37%		4.60%		10.30%		4.85%		6.47%		3.98%		0.92%		1.21%				43.42%		24.26%		19.74%		12.57%

																12447		1037				6788		566				5737		478				4340		271						29312

																42.46%						23.16%						19.57%						14.81%

		Dry Creek		F		8/18/98		15		3		F151		1		924		1888		1411		925		413		575		379		853		426		577		327		82		133				686		575		1888		82		8913		8780				10.37%		21.18%		15.83%		10.38%		4.63%		6.45%		4.25%		9.57%		4.78%		6.47%		3.67%		0.92%		1.49%				47.38%		21.46%		18.60%		12.55%

		Dry Creek		F		8/18/98		15		3		F152		2		563		1879		1208		942		305		388		286		597		337		567		347		76		101				584		388		1879		76		7596		7495				7.41%		24.74%		15.90%		12.40%		4.02%		5.11%		3.77%		7.86%		4.44%		7.46%		4.57%		1.00%		1.33%				48.05%		21.52%		16.06%		14.36%

		Dry Creek		F		8/18/98		15		3		F153		3		439		579		1354		972		311		410		282		585		322		567		370		86		132				493		410		1354		86		6409		6277				6.85%		9.03%		21.13%		15.17%		4.85%		6.40%		4.40%		9.13%		5.02%		8.85%		5.77%		1.34%		2.06%				37.01%		26.42%		18.55%		18.02%

		Dry Creek		F		8/18/98		15		3		F154		4		0		1779		1471		1127		561		738		491		1209		682		1189		711		157		243				797		711		1779		0		10358		10115				0.00%		17.18%		14.20%		10.88%		5.42%		7.12%		4.74%		11.67%		6.58%		11.48%		6.86%		1.52%		2.35%				31.38%		23.42%		23.00%		22.21%

																13495		1125				7667		639				6449		537				5665		354						33276

																40.55%						23.04%						19.38%						17.02%								497

		Middle Wind R.		J		8/25/98		01		1		J011		1		1107		1962		2201		924		643		788		520		1001		358		592		975		291		290				896		788		2201		290		11652		11362				9.50%		16.84%		18.89%		7.93%		5.52%		6.76%		4.46%		8.59%		3.07%		5.08%		8.37%		2.50%		2.49%				45.23%		20.21%		16.13%		18.43%

		Middle Wind R.		J		8/25/98		01		1		J012		2		1883		1250		1443		1093		453		569		345		592		192		282		387		139		140				674		453		1883		139		8768		8628				21.48%		14.26%		16.46%		12.47%		5.17%		6.49%		3.93%		6.75%		2.19%		3.22%		4.41%		1.59%		1.60%				52.19%		24.12%		12.88%		10.81%

		Middle Wind R.		J		8/25/98		01		1		J013		3		0		2502		2190		1255		563		918		638		1236		401		664		908		255		250				906		664		2502		0		11780		11530				0.00%		21.24%		18.59%		10.65%		4.78%		7.79%		5.42%		10.49%		3.40%		5.64%		7.71%		2.16%		2.12%				39.83%		23.23%		19.31%		17.63%

		Middle Wind R.		J		8/25/98		01		1		J014		4		754		1708		929		789		423		489		309		509		170		282		419		142		171				546		423		1708		142		7094		6923				10.63%		24.08%		13.10%		11.12%		5.96%		6.89%		4.36%		7.18%		2.40%		3.98%		5.91%		2.00%		2.41%				47.80%		23.98%		13.93%		14.29%

																17929						8907						6271						6187								39294

																45.63%						22.67%						15.96%						15.75%

		Middle Wind R.		J		8/24/98		07		2		J071		1		1627		1192		1244		1175		371		434		311		715		391		530		322		89		124				656		434		1627		89		8525		8401				19.09%		13.98%		14.59%		13.78%		4.35%		5.09%		3.65%		8.39%		4.59%		6.22%		3.78%		1.04%		1.45%				47.66%		23.23%		16.62%		12.49%

		Middle Wind R.		J		8/24/98		07		2		J072		2		1441		1516		1852		1280		445		513		358		855		514		730		378		99		156				780		514		1852		99		10137		9981				14.22%		14.96%		18.27%		12.63%		4.39%		5.06%		3.53%		8.43%		5.07%		7.20%		3.73%		0.98%		1.54%				47.44%		22.08%		17.04%		13.45%

		Middle Wind R.		J		8/24/98		07		2		J073		3		3803		488		879		850		322		426		331		780		387		465		228		63		89				701		426		3803		63		9111		9022				41.74%		5.36%		9.65%		9.33%		3.53%		4.68%		3.63%		8.56%		4.25%		5.10%		2.50%		0.69%		0.98%				56.74%		17.54%		16.44%		9.27%

		Middle Wind R.		J		8/24/98		07		2		J074		4		2699		1464		554		843		422		583		417		974		582		825		432		108		165				774		582		2699		108		10068		9903				26.81%		14.54%		5.50%		8.37%		4.19%		5.79%		4.14%		9.67%		5.78%		8.19%		4.29%		1.07%		1.64%				46.85%		18.36%		19.60%		15.20%

																18759						7664						6615						4803								37841

																49.57%						20.25%						17.48%						12.69%

		Middle Wind R.		J		8/24/98		12		1		J121		1		501		2052		1345		1135		461		495		364		835		474		715		400		103		126				693		495		2052		103		9006		8880				5.56%		22.78%		14.93%		12.60%		5.12%		5.50%		4.04%		9.27%		5.26%		7.94%		4.44%		1.14%		1.40%				43.28%		23.22%		18.58%		14.92%

		Middle Wind R.		J		8/24/98		12		1		J122		2		1145		594		1627		1099		431		657		479		1155		638		867		445		112		145				723		638		1627		112		9394		9249				12.19%		6.32%		17.32%		11.70%		4.59%		6.99%		5.10%		12.30%		6.79%		9.23%		4.74%		1.19%		1.54%				35.83%		23.28%		24.19%		16.70%

		Middle Wind R.		J		8/24/98		12		1		J123		3		614		1486		723		1089		369		454		309		798		421		594		350		97		112				570		454		1486		97		7416		7304				8.28%		20.04%		9.75%		14.68%		4.98%		6.12%		4.17%		10.76%		5.68%		8.01%		4.72%		1.31%		1.51%				38.07%		25.78%		20.60%		15.55%

		Middle Wind R.		J		8/24/98		12		1		J124		4		0		411		2215		1637		683		880		632		1622		939		1387		642		154		196				877		683		2215		0		11398		11202				0.00%		3.61%		19.43%		14.36%		5.99%		7.72%		5.54%		14.23%		8.24%		12.17%		5.63%		1.35%		1.72%				23.04%		28.08%		28.01%		20.87%

																12713						9390						8666						6445								37214

																34.16%						25.23%						23.29%						17.32%

		Middle Wind R.		J		8/24/98		20		1		J201		1		717		1711		1759		1103		303		283		155		296		111		165		152		41		42				526		283		1759		41		6838		6796				10.49%		25.02%		25.72%		16.13%		4.43%		4.14%		2.27%		4.33%		1.62%		2.41%		2.22%		0.60%		0.61%				61.23%		24.70%		8.22%		5.85%

		Middle Wind R.		J		8/24/98		20		1		J202		2		3820		2408		1749		1013		476		595		352		730		340		546		461		104		129				979		546		3820		104		12723		12594				30.02%		18.93%		13.75%		7.96%		3.74%		4.68%		2.77%		5.74%		2.67%		4.29%		3.62%		0.82%		1.01%				62.70%		16.38%		11.18%		9.75%

		Middle Wind R.		J		8/24/98		20		1		J203		3		2334		1113		1051		799		343		463		297		549		229		393		349		73		72				620		393		2334		72		8065		7993				28.94%		13.80%		13.03%		9.91%		4.25%		5.74%		3.68%		6.81%		2.84%		4.87%		4.33%		0.91%		0.89%				55.77%		19.90%		13.33%		11.00%

		Middle Wind R.		J		8/24/98		20		1		J204		4		1597		845		1430		1386		578		587		372		745		342		546		497		103		97				702		578		1597		97		9125		9028				17.50%		9.26%		15.67%		15.19%		6.33%		6.43%		4.08%		8.16%		3.75%		5.98%		5.45%		1.13%		1.06%				42.43%		27.96%		15.99%		13.62%

																20534						7929						4518						3770								36751

																55.87%						21.57%						12.29%						10.26%								590

		Panther Creek		Q		8/13/98		02		2		Q021		1		0		2112		1739		959		267		369		218		446		313		743		533		119		114				610		369		2112		0		7932		7818				0.00%		26.63%		21.92%		12.09%		3.37%		4.65%		2.75%		5.62%		3.95%		9.37%		6.72%		1.50%		1.44%				48.55%		20.11%		12.32%		19.02%

		Panther Creek		Q		8/13/98		02		2		Q022		2		511		1722		1508		1275		327		414		244		538		368		735		389		71		60				628		414		1722		60		8162		8102				6.26%		21.10%		18.48%		15.62%		4.01%		5.07%		2.99%		6.59%		4.51%		9.01%		4.77%		0.87%		0.74%				45.83%		24.70%		14.09%		15.38%

		Panther Creek		Q		8/13/98		02		2		Q023		3		0		544		1444		664		298		351		202		516		421		978		563		101		99				475		421		1444		0		6181		6082				0.00%		8.80%		23.36%		10.74%		4.82%		5.68%		3.27%		8.35%		6.81%		15.82%		9.11%		1.63%		1.60%				32.16%		21.24%		18.43%		28.17%

		Panther Creek		Q		8/13/98		02		2		Q024		4		1033		1702		1183		914		360		467		314		851		645		1145		475		98		122				716		645		1702		98		9309		9187				11.10%		18.28%		12.71%		9.82%		3.87%		5.02%		3.37%		9.14%		6.93%		12.30%		5.10%		1.05%		1.31%				42.09%		18.70%		19.44%		19.77%

																13498						6665						5076						6345								31584

																42.74%						21.10%						16.07%						20.09%

		Panther Creek		Q		8/12/98		09		1		Q091		1		1211		312		474		1772		678		258		370		203		469		484		380		98		103				524		380		1772		98		6812		6709				17.78%		4.58%		6.96%		26.01%		9.95%		3.79%		5.43%		2.98%		6.88%		7.11%		5.58%		1.44%		1.51%				29.32%		39.75%		15.30%		15.63%

		Panther Creek		Q		8/12/98		09		1		Q092		2		1395		907		1619		711		423		528		298		641		372		714		492		108		120				641		528		1619		108		8328		8208				16.75%		10.89%		19.44%		8.54%		5.08%		6.34%		3.58%		7.70%		4.47%		8.57%		5.91%		1.30%		1.44%				47.08%		19.96%		15.74%		17.22%

		Panther Creek		Q		8/12/98		09		1		Q093		3		721		1957		2135		768		340		491		328		884		619		1066		414		67		78				759		619		2135		67		9868		9790				7.31%		19.83%		21.64%		7.78%		3.45%		4.98%		3.32%		8.96%		6.27%		10.80%		4.20%		0.68%		0.79%				48.77%		16.20%		18.55%		16.47%

		Panther Creek		Q		8/12/98		09		1		Q094		4		654		1584		2001		804		323		421		276		650		413		725		350		64		78				642		421		2001		64		8343		8265				7.84%		18.99%		23.98%		9.64%		3.87%		5.05%		3.31%		7.79%		4.95%		8.69%		4.20%		0.77%		0.93%				50.81%		18.55%		16.05%		14.59%

																14970						7517						5523						5341								33351

																44.89%						22.54%						16.56%						16.01%

		Panther Creek		Q		8/12/98		11		1		Q111		1		1339		665		1417		914		404		340		165		275		113		163		114		33		42				460		275		1417		33		5984		5942				22.38%		11.11%		23.68%		15.27%		6.75%		5.68%		2.76%		4.60%		1.89%		2.72%		1.91%		0.55%		0.70%				57.17%		27.71%		9.24%		5.88%

		Panther Creek		Q		8/12/98		11		1		Q112		2		1365		818		943		771		286		297		192		429		214		346		271		81		97				470		297		1365		81		6110		6013				22.34%		13.39%		15.43%		12.62%		4.68%		4.86%		3.14%		7.02%		3.50%		5.66%		4.44%		1.33%		1.59%				51.16%		22.16%		13.67%		13.01%

		Panther Creek		Q		8/12/98		11		1		Q113		3		363		1505		1484		532		173		158		84		174		105		188		134		41		53				384		173		1505		41		4994		4941				7.27%		30.14%		29.72%		10.65%		3.46%		3.16%		1.68%		3.48%		2.10%		3.76%		2.68%		0.82%		1.06%				67.12%		17.28%		7.27%		8.33%

		Panther Creek		Q		8/12/98		11		1		Q114		4		561		1175		1360		1235		387		445		238		435		200		292		196		57		69				512		387		1360		57		6650		6581				8.44%		17.67%		20.45%		18.57%		5.82%		6.69%		3.58%		6.54%		3.01%		4.39%		2.95%		0.86%		1.04%				46.56%		31.08%		13.13%		9.23%

																12995						5942						2624						2177								23738

																54.74%						25.03%						11.05%						9.17%

		Panther Creek		Q		8/11/98		13		1		Q131		1		1870		1348		803		769		385		446		259		488		253		394		206		37		27				560		394		1870		27		7285		7258				25.67%		18.50%		11.02%		10.56%		5.28%		6.12%		3.56%		6.70%		3.47%		5.41%		2.83%		0.51%		0.37%				55.20%		21.96%		13.73%		9.11%

		Panther Creek		Q		8/11/98		13		1		Q132		2		3684		307		332		676		425		463		296		582		288		425		208		38		30				596		332		3684		30		7754		7724				47.51%		3.96%		4.28%		8.72%		5.48%		5.97%		3.82%		7.51%		3.71%		5.48%		2.68%		0.49%		0.39%				55.75%		20.17%		15.04%		9.04%

		Panther Creek		Q		8/11/98		13		1		Q133		3		1112		744		2424		1026		342		401		220		482		271		440		254		50		56				602		401		2424		50		7822		7766				14.22%		9.51%		30.99%		13.12%		4.37%		5.13%		2.81%		6.16%		3.46%		5.63%		3.25%		0.64%		0.72%				54.72%		22.62%		12.44%		10.23%

		Panther Creek		Q		8/11/98		13		1		Q134		4		0		1739		1060		971		384		360		218		479		250		420		267		57		60				482		360		1739		0		6265		6205				0.00%		27.76%		16.92%		15.50%		6.13%		5.75%		3.48%		7.65%		3.99%		6.70%		4.26%		0.91%		0.96%				44.68%		27.37%		15.12%		12.83%

																15423						6648						4086						2969								29126

																52.95%						22.82%						14.03%						10.19%								460

		Trout Creek		I		7/27/98		01		1		I011		1		0		856		1618		1109		445		496		297		663		412		771		503		97		108				567		496		1618		0		7375		7267				0.00%		11.61%		21.94%		15.04%		6.03%		6.73%		4.03%		8.99%		5.59%		10.45%		6.82%		1.32%		1.46%				33.55%		27.80%		18.60%		20.05%

		Trout Creek		I		7/27/98		01		1		I012		2		0		2029		1838		1438		456		592		405		867		512		1074		837		158		178				799		592		2029		0		10384		10206				0.00%		19.54%		17.70%		13.85%		4.39%		5.70%		3.90%		8.35%		4.93%		10.34%		8.06%		1.52%		1.71%				37.24%		23.94%		17.18%		21.64%

		Trout Creek		I		7/27/98		01		1		I013		3		0		1086		2086		910		454		639		412		958		566		1040		669		114		145				698		639		2086		0		9079		8934				0.00%		11.96%		22.98%		10.02%		5.00%		7.04%		4.54%		10.55%		6.23%		11.46%		7.37%		1.26%		1.60%				34.94%		22.06%		21.32%		21.68%

		Trout Creek		I		7/27/98		01		1		I014		4		0		815		1676		1054		338		401		237		532		342		740		489		86		92				523		401		1676		0		6802		6710				0.00%		11.98%		24.64%		15.50%		4.97%		5.90%		3.48%		7.82%		5.03%		10.88%		7.19%		1.26%		1.35%				36.62%		26.36%		16.33%		20.69%

																12004						8332						6203						7101								33640

																35.68%						24.77%						18.44%						21.11%

		Trout Creek		I		7/28/98		03		4		I031		1		665		1142		2609		1541		430		321		192		368		164		244		261		75		91				623		321		2609		75		8103		8012				8.21%		14.09%		32.20%		19.02%		5.31%		3.96%		2.37%		4.54%		2.02%		3.01%		3.22%		0.93%		1.12%				54.50%		28.29%		8.93%		8.28%

		Trout Creek		I		7/28/98		03		4		I032		2		1352		1000		1541		926		404		572		396		735		259		278		286		75		108				610		404		1541		75		7932		7824				17.04%		12.61%		19.43%		11.67%		5.09%		7.21%		4.99%		9.27%		3.27%		3.50%		3.61%		0.95%		1.36%				49.08%		23.98%		17.52%		9.42%

		Trout Creek		I		7/28/98		03		4		I033		3		574		3497		2704		1051		360		323		156		305		162		260		229		66		77				751		305		3497		66		9764		9687				5.88%		35.82%		27.69%		10.76%		3.69%		3.31%		1.60%		3.12%		1.66%		2.66%		2.35%		0.68%		0.79%				69.39%		17.76%		6.38%		6.47%

		Trout Creek		I		7/28/98		03		4		I034		4		885		2045		2059		1690		519		519		305		639		320		505		427		100		120				779		519		2059		100		10133		10013				8.73%		20.18%		20.32%		16.68%		5.12%		5.12%		3.01%		6.31%		3.16%		4.98%		4.21%		0.99%		1.18%				49.24%		26.92%		12.47%		11.37%

																20073						8656						4001						3202								35932

																55.86%						24.09%						11.13%						8.91%

		Trout Creek		I		7/29/98		05		2		I051		1		763		224		1049		871		287		355		219		516		268		414		149		32		57				400		287		1049		32		5204		5147				14.66%		4.30%		20.16%		16.74%		5.51%		6.82%		4.21%		9.92%		5.15%		7.96%		2.86%		0.61%		1.10%				39.12%		29.07%		19.27%		12.53%

		Trout Creek		I		7/29/98		05		2		I052		2		2031		2097		1144		638		280		374		255		559		218		138		41		18		49				603		280		2097		18		7842		7793				25.90%		26.74%		14.59%		8.14%		3.57%		4.77%		3.25%		7.13%		2.78%		1.76%		0.52%		0.23%		0.62%				67.23%		16.48%		13.16%		3.14%

		Trout Creek		I		7/29/98		05		2		I053		3		1807		1039		1280		1320		514		632		426		898		392		606		410		80		99				731		606		1807		80		9503		9404				19.02%		10.93%		13.47%		13.89%		5.41%		6.65%		4.48%		9.45%		4.13%		6.38%		4.31%		0.84%		1.04%				43.42%		25.95%		18.06%		12.57%

		Trout Creek		I		7/29/98		05		2		I054		4		1661		1852		1213		1154		660		891		564		948		410		684		454		112		152				827		684		1852		112		10755		10603				15.44%		17.22%		11.28%		10.73%		6.14%		8.28%		5.24%		8.81%		3.81%		6.36%		4.22%		1.04%		1.41%				43.94%		25.15%		17.87%		13.04%

																16160						7976						5673						3495								33304

																48.52%						23.95%						17.03%						10.49%

		Trout Creek		I		7/28/98		07		4		I071		1		0		776		1114		452		181		232		141		349		197		339		206		38		33				312		206		1114		0		4058		4025				0.00%		19.12%		27.45%		11.14%		4.46%		5.72%		3.47%		8.60%		4.85%		8.35%		5.08%		0.94%		0.81%				46.57%		21.32%		16.93%		15.18%

		Trout Creek		I		7/28/98		07		4		I072		2		1572		0		1998		931		306		404		282		682		409		672		367		68		75				597		404		1998		0		7766		7691				20.24%		0.00%		25.73%		11.99%		3.94%		5.20%		3.63%		8.78%		5.27%		8.65%		4.73%		0.88%		0.97%				45.97%		21.13%		17.68%		15.22%

		Trout Creek		I		7/28/98		07		4		I073		3		875		566		1863		1035		414		572		409		908		508		857		444		81		97				664		566		1863		81		8629		8532				10.14%		6.56%		21.59%		11.99%		4.80%		6.63%		4.74%		10.52%		5.89%		9.93%		5.15%		0.94%		1.12%				38.29%		23.42%		21.15%		17.14%

		Trout Creek		I		7/28/98		07		4		I074		4		1489		719		2124		1079		441		514		326		723		371		667		497		86		110				704		514		2124		86		9146		9036				16.28%		7.86%		23.22%		11.80%		4.82%		5.62%		3.56%		7.91%		4.06%		7.29%		5.43%		0.94%		1.20%				47.36%		22.24%		15.53%		14.87%

																13096						6561						5305						4637								29599

																44.24%						22.17%						17.92%						15.67%								517

		Martha Creek		N		7/30/98		01		2		N011		1		1118		524		1449		919		344		386		236		486		258		388		226		58		102				500		386		1449		58		6494		6392				17.22%		8.07%		22.31%		14.15%		5.30%		5.94%		3.63%		7.48%		3.97%		5.97%		3.48%		0.89%		1.57%				47.60%		25.39%		15.09%		11.92%

		Martha Creek		N		7/30/98		01		2		N012		2		1673		291		1501		1476		536		687		485		1028		461		578		330		84		182				716		536		1673		84		9312		9130				17.97%		3.13%		16.12%		15.85%		5.76%		7.38%		5.21%		11.04%		4.95%		6.21%		3.54%		0.90%		1.95%				37.21%		28.98%		21.20%		12.61%

		Martha Creek		N		7/30/98		01		2		N013		3		1651		550		1375		1464		426		498		314		707		381		537		305		73		144				648		498		1651		73		8425		8281				19.60%		6.53%		16.32%		17.38%		5.06%		5.91%		3.73%		8.39%		4.52%		6.37%		3.62%		0.87%		1.71%				42.45%		28.34%		16.64%		12.57%

		Martha Creek		N		7/30/98		01		2		N014		4		0		2740		1414		1026		338		464		272		611		331		458		247		61		124				622		338		2740		0		8086		7962				0.00%		33.89%		17.49%		12.69%		4.18%		5.74%		3.36%		7.56%		4.09%		5.66%		3.05%		0.75%		1.53%				51.37%		22.61%		15.01%		11.01%

																14286						8564						5570						3897								32317

																44.21%						26.50%						17.24%						12.06%

		Martha Creek		N		8/3/98		02		2		N021		1		2644		1388		664		916		318		417		250		567		264		298		130		33		77				409		308		1388		33		5322		5322				26.08%		12.48%		17.21%		5.98%		7.84%		4.70%		10.65%		4.96%		5.60%		2.44%		0.62%		1.45%		1.45%				55.77%		18.51%		21.21%		5.96%

		Martha Creek		N		8/3/98		02		2		N022		2		1341		461		1352		910		393		537		384		937		481		575		226		51		117				597		481		1352		51		7765		7648				17.27%		5.94%		17.41%		11.72%		5.06%		6.92%		4.95%		12.07%		6.19%		7.41%		2.91%		0.66%		1.51%				40.62%		23.70%		23.21%		12.48%

		Martha Creek		N		8/3/98		02		2		N023		3		3263		530		1422		854		287		329		229		562		310		438		201		41		93				658		329		3263		41		8559		8466				38.12%		6.19%		16.61%		9.98%		3.35%		3.84%		2.68%		6.57%		3.62%		5.12%		2.35%		0.48%		1.09%				60.93%		17.17%		12.86%		9.03%

		Martha Creek		N		8/3/98		02		2		N024		4		0		1962		1530		1622		567		769		578		1304		657		699		249		56		126				778		657		1962		0		10119		9993				0.00%		19.39%		15.12%		16.03%		5.60%		7.60%		5.71%		12.89%		6.49%		6.91%		2.46%		0.55%		1.25%				34.51%		29.23%		25.09%		11.17%

																16557						7919						6523						3410								34409

																48.12%						23.01%						18.96%						9.91%

		Martha Creek		N		8/3/98		04		3		N041		1		926		815		1086		1018		467		573		388		799		350		471		283		75		111				566		471		1086		75		7362		7251				12.58%		11.07%		14.75%		13.83%		6.34%		7.78%		5.27%		10.85%		4.75%		6.40%		3.84%		1.02%		1.51%				38.40%		27.95%		20.88%		12.77%

		Martha Creek		N		8/3/98		04		3		N042		2		1604		628		969		1011		401		582		428		849		373		476		238		50		78				591		476		1604		50		7687		7609				20.87%		8.17%		12.61%		13.15%		5.22%		7.57%		5.57%		11.04%		4.85%		6.19%		3.10%		0.65%		1.01%				41.64%		25.94%		21.46%		10.95%

		Martha Creek		N		8/3/98		04		3		N043		3		1827		1150		775		832		452		549		343		827		493		674		594		104		163				676		594		1827		104		8783		8620				20.80%		13.09%		8.82%		9.47%		5.15%		6.25%		3.91%		9.42%		5.61%		7.67%		6.76%		1.18%		1.86%				42.72%		20.87%		18.93%		17.48%

		Martha Creek		N		8/3/98		04		3		N044		4		2700		1241		659		1289		409		481		289		591		348		725		714		99		175				748		591		2700		99		9720		9545				27.78%		12.77%		6.78%		13.26%		4.21%		4.95%		2.97%		6.08%		3.58%		7.46%		7.35%		1.02%		1.80%				47.33%		22.42%		12.63%		17.62%

																14380						8064						6078						5030								33552

																42.86%						24.03%						18.12%						14.99%

		Martha Creek		N		8/4/98		05		2		N051		1		718		368		1088		613		244		359		277		666		353		463		233		54		84				425		359		1088		54		5520		5436				13.01%		6.67%		19.71%		11.11%		4.42%		6.50%		5.02%		12.07%		6.39%		8.39%		4.22%		0.98%		1.52%				39.38%		22.03%		23.48%		15.11%

		Martha Creek		N		8/4/98		05		2		N052		2		1877		973		989		1075		351		468		338		806		389		501		277		68		114				633		468		1877		68		8226		8112				22.82%		11.83%		12.02%		13.07%		4.27%		5.69%		4.11%		9.80%		4.73%		6.09%		3.37%		0.83%		1.39%				46.67%		23.02%		18.64%		11.67%

		Martha Creek		N		8/4/98		05		2		N053		3		2359		1045		1371		1097		369		392		280		586		276		314		135		32		61				640		369		2359		32		8317		8256				28.36%		12.56%		16.48%		13.19%		4.44%		4.71%		3.37%		7.05%		3.32%		3.78%		1.62%		0.38%		0.73%				57.41%		22.34%		13.73%		6.52%

		Martha Creek		N		8/4/98		05		2		N054		4		0		543		669		590		334		412		278		567		268		337		167		39		75				329		334		669		0		4279		4204				0.00%		12.69%		15.63%		13.79%		7.81%		9.63%		6.50%		13.25%		6.26%		7.88%		3.90%		0.91%		1.75%				28.32%		31.22%		26.01%		14.44%

																12000						6304						5084						2954								26342

																45.55%						23.93%						19.30%						11.21%								495

		Upper Wind R.		V		8/10/98		04		4		V041		1		3537		1049		1582		989		402		479		321		875		694		1209		439		62		52				899		694		3537		52		11690		11638				30.26%		8.97%		13.53%		8.46%		3.44%		4.10%		2.75%		7.49%		5.94%		10.34%		3.76%		0.53%		0.44%				52.76%		16.00%		16.17%		15.07%

		Upper Wind R.		V		8/10/98		04		4		V042		2		2278		441		1040		624		229		303		230		597		440		659		239		41		39				551		440		2278		39		7160		7121				31.82%		6.16%		14.53%		8.72%		3.20%		4.23%		3.21%		8.34%		6.15%		9.20%		3.34%		0.57%		0.54%				52.50%		16.15%		17.70%		13.66%

		Upper Wind R.		V		8/10/98		04		4		V043		3		1087		995		1318		1223		481		610		480		1095		618		980		507		93		81				736		618		1318		81		9568		9487				11.36%		10.40%		13.78%		12.78%		5.03%		6.38%		5.02%		11.44%		6.46%		10.24%		5.30%		0.97%		0.85%				35.54%		24.18%		22.92%		17.36%

		Upper Wind R.		V		8/10/98		04		4		V044		4		793		1307		1357		839		295		362		228		711		604		1092		398		68		74				625		604		1357		68		8128		8054				9.76%		16.08%		16.70%		10.32%		3.63%		4.45%		2.81%		8.75%		7.43%		13.44%		4.90%		0.84%		0.91%				42.53%		18.41%		18.98%		20.08%

																16784						6836						6893						6033								36546

																45.93%						18.71%						18.86%						16.51%

		Upper Wind R.		V		8/10/98		05		4		V051		1		1071		448		1366		1203		472		535		350		745		411		827		572		116		163				637		535		1366		116		8279		8116				12.94%		5.41%		16.50%		14.53%		5.70%		6.46%		4.23%		9.00%		4.96%		9.99%		6.91%		1.40%		1.97%				34.85%		26.69%		18.19%		20.27%

		Upper Wind R.		V		8/10/98		05		4		V052		2		1236		2154		1044		1327		431		483		351		756		442		772		420		75		109				738		483		2154		75		9600		9491				12.88%		22.44%		10.88%		13.82%		4.49%		5.03%		3.66%		7.88%		4.60%		8.04%		4.38%		0.78%		1.14%				46.19%		23.34%		16.14%		14.33%

		Upper Wind R.		V		8/10/98		05		4		V053		3		697		1422		1136		785		399		648		459		1063		586		1075		651		126		166				709		651		1422		126		9213		9047				7.57%		15.43%		12.33%		8.52%		4.33%		7.03%		4.98%		11.54%		6.36%		11.67%		7.07%		1.37%		1.80%				35.33%		19.88%		22.88%		21.90%

		Upper Wind R.		V		8/10/98		05		4		V054		4		0		1103		1135		939		393		544		404		1037		536		742		515		102		137				584		536		1135		0		7587		7450				0.00%		14.54%		14.96%		12.38%		5.18%		7.17%		5.32%		13.67%		7.06%		9.78%		6.79%		1.34%		1.81%				29.50%		24.73%		26.06%		19.72%

																12812						8159						7140						6568								34679

																36.94%						23.53%						20.59%						18.94%

		Upper Wind R.		V		8/10/98		09		5		V091		1		2042		309		748		780		192		253		208		601		534		1240		807		162		150				617		534		2042		150		8026		7876				25.44%		3.85%		9.32%		9.72%		2.39%		3.15%		2.59%		7.49%		6.65%		15.45%		10.05%		2.02%		1.87%				38.61%		15.26%		16.73%		29.39%

		Upper Wind R.		V		8/10/98		09		5		V092		2		687		1482		1162		941		409		470		329		818		457		609		355		74		61				604		470		1482		61		7854		7793				8.75%		18.87%		14.80%		11.98%		5.21%		5.98%		4.19%		10.42%		5.82%		7.75%		4.52%		0.94%		0.78%				42.41%		23.17%		20.42%		13.99%

		Upper Wind R.		V		8/10/98		09		5		V093		3		0		2267		1309		1041		388		414		303		743		497		759		284		45		46				623		414		2267		0		8096		8050				0.00%		28.00%		16.17%		12.86%		4.79%		5.11%		3.74%		9.18%		6.14%		9.38%		3.51%		0.56%		0.57%				44.17%		22.76%		19.06%		14.01%

		Upper Wind R.		V		8/10/98		09		5		V094		4		1471		178		1470		1502		553		732		488		1127		623		759		344		77		78				723		623		1502		77		9402		9324				15.65%		1.89%		15.63%		15.98%		5.88%		7.79%		5.19%		11.99%		6.63%		8.07%		3.66%		0.82%		0.83%				33.17%		29.64%		23.80%		13.38%

																13125						7675						6728						5850								33378

																39.32%						22.99%						20.16%						17.53%

		Upper Wind R.		V		8/10/98		11		2		V111		1		0		1436		1198		1548		724		899		521		699		232		408		393		110		140				639		521		1548		0		8308		8168				0.00%		17.28%		14.42%		18.63%		8.71%		10.82%		6.27%		8.41%		2.79%		4.91%		4.73%		1.32%		1.69%				31.70%		38.17%		17.48%		12.65%

		Upper Wind R.		V		8/10/98		11		2		V112		2		3088		625		1938		751		354		565		372		732		318		421		355		97		139				750		421		3088		97		9755		9616				31.66%		6.41%		19.87%		7.70%		3.63%		5.79%		3.81%		7.50%		3.26%		4.32%		3.64%		0.99%		1.42%				57.93%		17.12%		14.58%		10.37%

		Upper Wind R.		V		8/10/98		11		2		V113		3		693		1240		1843		1530		520		756		591		1518		837		1130		523		100		120				877		756		1843		100		11401		11281				6.08%		10.88%		16.17%		13.42%		4.56%		6.63%		5.18%		13.31%		7.34%		9.91%		4.59%		0.88%		1.05%				33.12%		24.61%		25.84%		16.43%

		Upper Wind R.		V		8/10/98		11		2		V114		4		2530		595		1452		769		357		517		366		759		296		318		207		51		69				637		366		2530		51		8286		8217				30.53%		7.18%		17.52%		9.28%		4.31%		6.24%		4.42%		9.16%		3.57%		3.84%		2.50%		0.62%		0.83%				55.24%		19.83%		17.15%		7.78%

																16638						9290						7241						4581								37750

																44.07%						24.61%						19.18%						12.14%								556

		Layout Creek		M		9/1/98		01		3		M011		1		0		1213		3595		1500		528		530		298		461		142		149		87		26		35				659		298		3595		0		8564		8529				0.00%		14.16%		41.98%		17.52%		6.17%		6.19%		3.48%		5.38%		1.66%		1.74%		1.02%		0.30%		0.41%				56.14%		29.87%		10.52%		3.47%

		Layout Creek		M		9/1/98		01		3		M012		2		1569		1519		2082		1747		622		773		389		512		153		156		82		23		52				745		512		2082		23		9679		9627				16.21%		15.69%		21.51%		18.05%		6.43%		7.99%		4.02%		5.29%		1.58%		1.61%		0.85%		0.24%		0.54%				53.41%		32.46%		10.89%		3.23%

		Layout Creek		M		9/1/98		01		3		M013		3		809		1157		2791		1481		516		607		327		469		158		186		149		52		83				676		469		2791		52		8785		8702				9.21%		13.17%		31.77%		16.86%		5.87%		6.91%		3.72%		5.34%		1.80%		2.12%		1.70%		0.59%		0.94%				54.15%		29.64%		10.86%		5.35%

		Layout Creek		M		9/1/98		01		3		M014		4		0		1994		2935		1086		264		328		166		231		83		122		134		50		90				576		166		2935		0		7483		7393				0.00%		26.65%		39.22%		14.51%		3.53%		4.38%		2.22%		3.09%		1.11%		1.63%		1.79%		0.67%		1.20%				65.87%		22.42%		6.41%		5.29%

																19664						9982						3389						1476								34511

																56.98%						28.92%						9.82%						4.28%

		Layout Creek		M		9/8/98		02		6		M021		1		333		1258		1765		1977		686		827		505		803		245		251		160		44		56				685		505		1977		44		8910		8854				3.74%		14.12%		19.81%		22.19%		7.70%		9.28%		5.67%		9.01%		2.75%		2.82%		1.80%		0.49%		0.63%				37.67%		39.17%		17.43%		5.74%

		Layout Creek		M		9/8/98		02		6		M022		2		1014		888		2144		1247		373		402		279		466		190		278		237		71		94				591		373		2144		71		7683		7589				13.20%		11.56%		27.91%		16.23%		4.85%		5.23%		3.63%		6.07%		2.47%		3.62%		3.08%		0.92%		1.22%				52.66%		26.32%		12.17%		8.85%

		Layout Creek		M		9/8/98		02		6		M023		3		743		485		1298		1014		289		296		190		356		143		239		189		46		76				413		289		1298		46		5364		5288				13.85%		9.04%		24.20%		18.90%		5.39%		5.52%		3.54%		6.64%		2.67%		4.46%		3.52%		0.86%		1.42%				47.09%		29.81%		12.84%		10.25%

		Layout Creek		M		9/8/98		02		6		M024		4		0		1565		2262		1176		312		439		230		466		257		474		383		97		138				600		383		2262		0		7799		7661				0.00%		20.07%		29.00%		15.08%		4.00%		5.63%		2.95%		5.98%		3.30%		6.08%		4.91%		1.24%		1.77%				49.07%		24.71%		12.22%		14.00%

																13755						9038						4130						2833								29756

																46.23%						30.37%						13.88%						9.52%

		Layout Creek		M		9/2/98		03		1		M031		1		0		1138		1203		1380		354		410		233		459		206		307		205		50		67				462		307		1380		0		6012		5945				0.00%		18.93%		20.01%		22.95%		5.89%		6.82%		3.88%		7.63%		3.43%		5.11%		3.41%		0.83%		1.11%				38.94%		35.66%		14.94%		10.46%

		Layout Creek		M		9/2/98		03		1		M032		2		0		383		2595		1072		411		478		294		594		248		426		318		79		117				540		383		2595		0		7015		6898				0.00%		5.46%		36.99%		15.28%		5.86%		6.81%		4.19%		8.47%		3.54%		6.07%		4.53%		1.13%		1.67%				42.45%		27.95%		16.19%		13.40%

		Layout Creek		M		9/2/98		03		1		M033		3		1080		1523		1294		353		431		226		464		185		278		213		175		56		88				490		278		1523		56		6366		6278				16.97%		23.92%		20.33%		5.55%		6.77%		3.55%		7.29%		2.91%		4.37%		3.35%		2.75%		0.88%		1.38%				61.22%		15.87%		14.56%		8.36%

		Layout Creek		M		9/2/98		03		1		M034		4		0		3296		1445		1261		425		455		278		364		105		156		169		49		78				622		278		3296		0		8081		8003				0.00%		40.79%		17.88%		15.60%		5.26%		5.63%		3.44%		4.50%		1.30%		1.93%		2.09%		0.61%		0.97%				58.67%		26.49%		9.24%		5.59%

																13957						7256						3708						2553								27474

																50.80%						26.41%						13.50%						9.29%

		Layout Creek		M		9/3/98		03		6		M031		1		1729		2280		1341		689		261		309		171		293		86		69		30		9		9				560		261		2280		9		7276		7267				23.76%		31.34%		18.43%		9.47%		3.59%		4.25%		2.35%		4.03%		1.18%		0.95%		0.41%		0.12%		0.12%				73.53%		17.30%		7.56%		1.61%

		Layout Creek		M		9/3/98		03		6		M032		2		1378		1045		961		1160		444		574		340		552		169		144		99		33		38				534		444		1378		33		6937		6899				19.86%		15.06%		13.85%		16.72%		6.40%		8.27%		4.90%		7.96%		2.44%		2.08%		1.43%		0.48%		0.55%				48.78%		31.40%		15.29%		4.53%

		Layout Creek		M		9/3/98		03		6		M033		3		676		851		2011		1386		436		498		279		495		159		130		88		29		37				544		436		2011		29		7075		7038				9.55%		12.03%		28.42%		19.59%		6.16%		7.04%		3.94%		7.00%		2.25%		1.84%		1.24%		0.41%		0.52%				50.01%		32.79%		13.19%		4.01%

		Layout Creek		M		9/3/98		03		6		M034		4		2998		1165		2477		1364		485		524		290		374		94		73		46		17		25				764		374		2998		17		9932		9907				30.19%		11.73%		24.94%		13.73%		4.88%		5.28%		2.92%		3.77%		0.95%		0.73%		0.46%		0.17%		0.25%				66.85%		23.89%		7.63%		1.62%

																18912						8130						3302						876								31220

																60.58%						26.04%						10.58%						2.81%

		Layout Creek		M		9/3/98		06		2		M061		1		0		937		1337		1094		368		490		347		624		228		268		181		49		67				461		347		1337		0		5990		5923				0.00%		15.64%		22.32%		18.26%		6.14%		8.18%		5.79%		10.42%		3.81%		4.47%		3.02%		0.82%		1.12%				37.96%		32.59%		20.02%		9.43%

		Layout Creek		M		9/3/98		06		2		M062		2		3944		944		2132		1032		296		321		179		311		125		170		108		31		60				743		296		3944		31		9653		9593				40.86%		9.78%		22.09%		10.69%		3.07%		3.33%		1.85%		3.22%		1.29%		1.76%		1.12%		0.32%		0.62%				72.72%		17.08%		6.37%		3.82%

		Layout Creek		M		9/3/98		06		2		M063		3		1351		505		1486		1069		338		405		231		367		132		187		119		31		57				483		338		1486		31		6278		6221				21.52%		8.04%		23.67%		17.03%		5.38%		6.45%		3.68%		5.85%		2.10%		2.98%		1.90%		0.49%		0.91%				53.23%		28.86%		11.63%		6.28%

		Layout Creek		M		9/3/98		06		2		M064		4		1773		733		1070		886		384		485		293		480		174		249		186		54		103				528		384		1773		54		6870		6767				25.81%		10.67%		15.57%		12.90%		5.59%		7.06%		4.26%		6.99%		2.53%		3.62%		2.71%		0.79%		1.50%				52.05%		25.55%		13.78%		8.62%

																16212						7168						3491						1920								28791

																56.31%						24.90%						12.13%						6.67%								474

		Trapper Creek		D		7/21/98		01		1		D011		1		0		1007		3142		1010		291		310		258		597		233		163		69		12		61				550		258		3142		0		7153		7092				0.00%		14.08%		43.93%		14.12%		4.07%		4.33%		3.61%		8.35%		3.26%		2.28%		0.96%		0.17%		0.85%				58.00%		22.52%		15.21%		4.26%

		Trapper Creek		D		7/21/98		01		1		D012		2		579		1079		1640		1390		506		524		390		1016		518		548		180		32		77				652		524		1640		32		8479		8402				6.83%		12.73%		19.34%		16.39%		5.97%		6.18%		4.60%		11.98%		6.11%		6.46%		2.12%		0.38%		0.91%				38.90%		28.54%		22.69%		9.87%

		Trapper Creek		D		7/21/98		01		1		D013		3		1533		796		1278		1204		393		456		369		1017		539		586		192		35		59				651		539		1533		35		8457		8398				18.13%		9.41%		15.11%		14.24%		4.65%		5.39%		4.36%		12.03%		6.37%		6.93%		2.27%		0.41%		0.70%				42.65%		24.28%		22.76%		10.31%

		Trapper Creek		D		7/21/98		01		1		D014		4		1305		2152		1718		1626		509		657		415		920		468		554		186		33		71				816		554		2152		33		10614		10543				12.30%		20.28%		16.19%		15.32%		4.80%		6.19%		3.91%		8.67%		4.41%		5.22%		1.75%		0.31%		0.67%				48.76%		26.30%		16.99%		7.95%

																16229						8876						6740						2858								34703

																46.77%						25.58%						19.42%						8.24%

		Trapper Creek		D		7/22/98		02		2		D021		1		630		517		2402		1303		650		853		699		1394		599		594		194		33		39				762		630		2402		33		9907		9868				6.36%		5.22%		24.25%		13.15%		6.56%		8.61%		7.06%		14.07%		6.05%		6.00%		1.96%		0.33%		0.39%				35.82%		28.32%		27.17%		8.68%

		Trapper Creek		D		7/22/98		02		2		D022		2		0		0		1789		2449		678		868		569		843		198		121		25		3		7				581		198		2449		0		7550		7543				0.00%		0.00%		23.70%		32.44%		8.98%		11.50%		7.54%		11.17%		2.62%		1.60%		0.33%		0.04%		0.09%				23.70%		52.91%		21.32%		2.07%

		Trapper Creek		D		7/22/98		02		2		D023		3		1387		358		2216		2256		690		587		296		442		129		77		12		1		8				651		358		2256		1		8459		8451				16.40%		4.23%		26.20%		26.67%		8.16%		6.94%		3.50%		5.23%		1.53%		0.91%		0.14%		0.01%		0.09%				46.83%		41.77%		10.25%		1.16%

		Trapper Creek		D		7/22/98		02		2		D024		4		0		0		1589		1837		535		820		516		1020		252		228		56		8		10				529		252		1837		0		6871		6861				0.00%		0.00%		23.13%		26.74%		7.79%		11.93%		7.51%		14.85%		3.67%		3.32%		0.82%		0.12%		0.15%				23.13%		46.46%		26.02%		4.40%

																10888						13526						6957						1416								32787

																33.21%						41.25%						21.22%						4.32%

		Trapper Creek		D		7/22/98		03		3		D031		1		0		1771		2454		663		310		446		370		937		538		702		255		41		58				657		446		2454		0		8545		8487				0.00%		20.73%		28.72%		7.76%		3.63%		5.22%		4.33%		10.97%		6.30%		8.22%		2.98%		0.48%		0.68%				49.44%		16.61%		21.59%		12.36%

		Trapper Creek		D		7/22/98		03		3		D032		2		0		1654		1648		819		300		425		327		872		472		570		197		30		53				567		425		1654		0		7367		7314				0.00%		22.45%		22.37%		11.12%		4.07%		5.77%		4.44%		11.84%		6.41%		7.74%		2.67%		0.41%		0.72%				44.82%		20.96%		22.68%		11.54%

		Trapper Creek		D		7/22/98		03		3		D033		3		1653		2012		2560		1099		514		719		445		940		384		398		126		19		38				839		514		2560		19		10907		10869				15.16%		18.45%		23.47%		10.08%		4.71%		6.59%		4.08%		8.62%		3.52%		3.65%		1.16%		0.17%		0.35%				57.07%		21.38%		16.22%		5.33%

		Trapper Creek		D		7/22/98		03		3		D034		4		0		2116		1251		947		387		541		402		1000		527		645		206		27		36				622		527		2116		0		8085		8049				0.00%		26.17%		15.47%		11.71%		4.79%		6.69%		4.97%		12.37%		6.52%		7.98%		2.55%		0.33%		0.45%				41.65%		23.19%		23.86%		11.30%

																17119						7170						7214						3401								34904

																49.05%						20.54%						20.67%						9.74%

		Trapper Creek		D		8/31/98		04		4		D041		1		0		1230		1780		1690		878		749		361		593		278		402		179		25		32				631		402		1780		0		8197		8165				0.00%		15.01%		21.72%		20.62%		10.71%		9.14%		4.40%		7.23%		3.39%		4.90%		2.18%		0.30%		0.39%				36.72%		40.47%		15.03%		7.78%

		Trapper Creek		D		8/31/98		04		4		D042		2		550		558		954		869		485		623		372		716		301		391		153		22		35				464		485		954		22		6029		5994				9.12%		9.26%		15.82%		14.41%		8.04%		10.33%		6.17%		11.88%		4.99%		6.49%		2.54%		0.36%		0.58%				34.20%		32.79%		23.04%		9.97%

		Trapper Creek		D		8/31/98		04		4		D043		3		0		0		1270		1027		912		960		492		705		244		274		96		13		23				463		274		1270		0		6016		5993				0.00%		0.00%		21.11%		17.07%		15.16%		15.96%		8.18%		11.72%		4.06%		4.55%		1.60%		0.22%		0.38%				21.11%		48.19%		23.95%		6.75%

		Trapper Creek		D		8/31/98		04		4		D044		4		0		534		955		1212		723		708		340		446		134		130		37		6		17				403		340		1212		0		5242		5225				0.00%		10.19%		18.22%		23.12%		13.79%		13.51%		6.49%		8.51%		2.56%		2.48%		0.71%		0.11%		0.32%				28.41%		50.42%		17.55%		3.62%

																7831						10836						4982						1835								25484

																30.73%						42.52%						19.55%						7.20%								500

		Paradise Creek		A		8/26/98		01		1		A011		1		1708		0		1959		956		403		491		274		403		134		152		75		16		18				507		274		1959		0		6589		6571				25.92%		0.00%		29.73%		14.51%		6.12%		7.45%		4.16%		6.12%		2.03%		2.31%		1.14%		0.24%		0.27%				55.65%		28.08%		12.31%		3.96%

		Paradise Creek		A		8/26/98		01		1		A012		2		0		1768		1572		1009		499		654		441		850		408		645		464		92		102				654		499		1768		0		8504		8402				0.00%		20.79%		18.49%		11.87%		5.87%		7.69%		5.19%		10.00%		4.80%		7.58%		5.46%		1.08%		1.20%				39.28%		25.42%		19.98%		15.32%

		Paradise Creek		A		8/26/98		01		1		A013		3		399		2484		529		817		340		445		309		630		314		498		331		78		108				560		399		2484		78		7282		7174				5.48%		34.11%		7.26%		11.22%		4.67%		6.11%		4.24%		8.65%		4.31%		6.84%		4.55%		1.07%		1.48%				46.86%		22.00%		17.21%		13.94%

		Paradise Creek		A		8/26/98		01		1		A014		4		3070		0		643		1002		429		654		416		786		384		566		302		57		62				644		429		3070		0		8371		8309				36.67%		0.00%		7.68%		11.97%		5.12%		7.81%		4.97%		9.39%		4.59%		6.76%		3.61%		0.68%		0.74%				44.36%		24.91%		18.95%		11.79%

																14132						7699						5349						3566								30746

																45.96%						25.04%						17.40%						11.60%

		Paradise Creek		A		8/26/98		02		2		A021		1		1345		1470		630		822		264		338		236		545		308		460		240		50		84				522		338		1470		50		6792		6708				19.80%		21.64%		9.28%		12.10%		3.89%		4.98%		3.47%		8.02%		4.53%		6.77%		3.53%		0.74%		1.24%				50.72%		20.97%		16.03%		12.28%

		Paradise Creek		A		8/26/98		02		2		A022		2		0		898		2309		1780		627		762		517		1072		564		936		558		118		157				792		627		2309		0		10298		10141				0.00%		8.72%		22.42%		17.28%		6.09%		7.40%		5.02%		10.41%		5.48%		9.09%		5.42%		1.15%		1.52%				31.14%		30.77%		20.91%		17.18%

		Paradise Creek		A		8/26/98		02		2		A023		3		1469		1321		1393		922		391		492		357		765		430		625		307		63		76				662		492		1469		63		8611		8535				17.06%		15.34%		16.18%		10.71%		4.54%		5.71%		4.15%		8.88%		4.99%		7.26%		3.57%		0.73%		0.88%				48.58%		20.96%		18.02%		12.44%

		Paradise Creek		A		8/26/98		02		2		A024		4		668		361		1358		896		345		452		276		605		325		502		416		449		123				521		449		1358		123		6776		6653				9.86%		5.33%		20.04%		13.22%		5.09%		6.67%		4.07%		8.93%		4.80%		7.41%		6.14%		6.63%		1.82%				35.23%		24.99%		17.80%		21.99%

																13222						8091						6000						5164								32477

																40.71%						24.91%						18.47%						15.90%

		Paradise Creek		A		8/26/98		03		3		A031		1		3170		838		874		927		325		412		291		664		305		380		182		37		45				650		380		3170		37		8450		8405				37.51%		9.92%		10.34%		10.97%		3.85%		4.88%		3.44%		7.86%		3.61%		4.50%		2.15%		0.44%		0.53%				57.78%		19.69%		14.91%		7.62%

		Paradise Creek		A		8/26/98		03		3		A032		2		3893		0		637		849		328		479		310		707		378		539		251		45		48				651		378		3893		0		8464		8416				45.99%		0.00%		7.53%		10.03%		3.88%		5.66%		3.66%		8.35%		4.47%		6.37%		2.97%		0.53%		0.57%				53.52%		19.57%		16.48%		10.43%

		Paradise Creek		A		8/26/98		03		3		A033		3		1696		483		936		752		235		262		171		422		229		307		144		31		44				439		262		1696		31		5712		5668				29.69%		8.46%		16.39%		13.17%		4.11%		4.59%		2.99%		7.39%		4.01%		5.37%		2.52%		0.54%		0.77%				54.53%		21.87%		14.39%		9.21%

		Paradise Creek		A		8/26/98		03		3		A034		4		1032		1761		299		714		336		409		299		816		471		633		270		49		78				551		409		1761		49		7167		7089				14.40%		24.57%		4.17%		9.96%		4.69%		5.71%		4.17%		11.39%		6.57%		8.83%		3.77%		0.68%		1.09%				43.14%		20.36%		22.13%		14.37%

																15619						6028						5063						3083								29793

																52.43%						20.23%						16.99%						10.35%

		Paradise Creek		A		8/31/98		04		4		A041		1		1319		1478		1508		956		291		418		266		587		380		760		418		73		107				659		418		1508		73		8561		8454				15.41%		17.26%		17.61%		11.17%		3.40%		4.88%		3.11%		6.86%		4.44%		8.88%		4.88%		0.85%		1.25%				50.29%		19.45%		14.40%		15.86%

		Paradise Creek		A		8/31/98		04		4		A042		2		0		822		1799		713		258		351		257		605		302		416		240		55		67				453		302		1799		0		5885		5818				0.00%		13.97%		30.57%		12.12%		4.38%		5.96%		4.37%		10.28%		5.13%		7.07%		4.08%		0.93%		1.14%				44.54%		22.46%		19.78%		13.22%

		Paradise Creek		A		8/31/98		04		4		A043		3		0		2356		1766		1072		405		522		350		737		346		481		348		89		13				653		405		2356		0		8485		8472				0.00%		27.77%		20.81%		12.63%		4.77%		6.15%		4.12%		8.69%		4.08%		5.67%		4.10%		1.05%		0.15%				48.58%		23.56%		16.89%		10.97%

		Paradise Creek		A		8/31/98		04		4		A044		4		910		459		1156		1184		284		390		336		733		370		513		310		74		136				527		390		1184		74		6855		6719				13.27%		6.70%		16.86%		17.27%		4.14%		5.69%		4.90%		10.69%		5.40%		7.48%		4.52%		1.08%		1.98%				36.83%		27.10%		20.99%		15.07%

																13573						6844						5269						4100								29786

																45.57%						22.98%						17.69%						13.76%								480

		Sample ID= sub-basin + segment # + sample #
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% segment

				Percent material per segment

		Stream		Segment		(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines

		Dry		08		44.57%		24.99%		16.67%		13.77%

		Dry		11		36.97%		27.93%		22.86%		12.24%

		Dry		13		42.46%		23.16%		19.57%		14.81%

		Dry		15		40.55%		23.04%		19.38%		17.02%

		Middle W		01		45.63%		22.67%		15.96%		15.75%

		Middle W		07		49.57%		20.25%		17.48%		12.69%

		Middle W		12		34.16%		25.23%		23.29%		17.32%

		Middle W		20		55.87%		21.57%		12.29%		10.26%

		Panther		02		42.74%		21.10%		16.07%		20.09%

		Panther		09		44.89%		22.54%		16.56%		16.01%

		Panther		11		54.74%		25.03%		11.05%		9.17%

		Panther		13		52.95%		22.82%		14.03%		10.19%

		Trout		01		35.68%		24.77%		18.44%		21.11%

		Trout		03		55.86%		24.09%		11.13%		8.91%

		Trout		05		48.52%		23.95%		17.03%		10.49%

		Trout		07		44.24%		22.17%		17.92%		15.67%

		Martha		01		44.21%		26.50%		17.24%		12.06%

		Martha		02		48.12%		23.01%		18.96%		9.91%

		Martha		04		42.86%		24.03%		18.12%		14.99%

		Martha		05		45.55%		23.93%		19.30%		11.21%

		Upper W		04		45.93%		18.71%		18.86%		16.51%

		Upper W		05		36.94%		23.53%		20.59%		18.94%

		Upper W		09		39.32%		22.99%		20.16%		17.53%

		Upper W		11		44.07%		24.61%		19.18%		12.14%

		Layout		01		56.98%		28.92%		9.82%		4.28%

		Layout		02		46.23%		30.37%		13.88%		9.52%

		Layout		03		50.80%		26.41%		13.50%		9.29%

		Layout		03		60.58%		26.04%		10.58%		2.81%

		Layout		06		56.31%		24.90%		12.13%		6.67%

		Trapper		01		46.77%		25.58%		19.42%		8.24%

		Trapper		02		33.21%		41.25%		21.22%		4.32%

		Trapper		03		49.05%		20.54%		20.67%		9.74%

		Trapper		04		30.73%		42.52%		19.55%		7.20%

		Paradise		01		45.96%		25.04%		17.40%		11.60%

		Paradise		02		40.71%		24.91%		18.47%		15.90%

		Paradise		03		52.43%		20.23%		16.99%		10.35%

		Paradise		04		45.57%		22.98%		17.69%		13.76%





middle,upper,panther

		





middle,upper,panther

		1		1		1		1

		7		7		7		7

		12		12		12		12

		20		20		20		20
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Middle Wind River

0.4562783122

0.2266758284

0.1595917952

0.1574540642

0.4957321424

0.2025316456

0.1748103908

0.1269258212

0.3416187456

0.252324394

0.2328693502

0.1731875101

0.5587330957

0.2157492313

0.1229354303

0.1025822427



dry,paradise,trapper

		4		4		4		4

		5		5		5		5

		9		9		9		9

		11		11		11		11
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Upper Wind River

0.459256827

0.1870519345

0.1886116128

0.1650796257

0.3694454857

0.2352720667

0.2058882897

0.1893941578

0.3932230811

0.2299418779

0.2015698963

0.1752651447

0.4407417219

0.2460927152

0.1918145695

0.1213509934



trout,martha,layout

		2		2		2		2

		9		9		9		9

		11		11		11		11

		13		13		13		13
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Panther Creek

0.4273682877

0.2110245694

0.1607142857

0.2008928571

0.4488621031

0.225390543

0.1656022308

0.1601451231

0.5474344932

0.2503159491

0.1105400623

0.0917094953

0.5295268832

0.2282496738

0.1402870288

0.1019364142



%lg,md,sm,fines

		





%lg,md,sm,fines

		8		8		8		8

		11		11		11		11

		13		13		13		13

		15		15		15		15
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Dry Creek

0.44569726

0.2498977625

0.1667056143

0.1376993632

0.3697232915

0.2793406376

0.2285723686

0.1223637022

0.4246383734

0.2315775109

0.1957218886

0.1480622271

0.4055475418

0.2304062988

0.1938033417

0.1702428176



combo

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Paradise Creek

0.459637026

0.250406557

0.1739738503

0.1159825668

0.4071188841

0.2491301536

0.184746128

0.1590048342

0.5242506629

0.2023294062

0.1699392475

0.1034806834

0.4556838783

0.2297723763

0.1768951857

0.1376485597



statistics

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Trapper Creek

0.4676540933

0.2557703945

0.1942195199

0.0823559923

0.3320828377

0.4125415561

0.2121877573

0.0431878488

0.4904595462

0.2054205822

0.2066811827

0.097438689

0.3072908492

0.4252079736

0.1954952127

0.0720059645



avg weight graph

		





avg weight graph

		1		1		1		1

		2		2		2		2

		4		4		4		4

		5		5		5		5
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Martha Creek

0.4420583594

0.2649998453

0.1723551072

0.1205866881

0.4811822488

0.2301432765

0.1895724956

0.0991019791

0.4285884597

0.2403433476

0.1811516452

0.1499165474

0.4555462759

0.2393136436

0.1929997722

0.1121403083



cumulative

		1		1		1		1

		3		3		3		3

		5		5		5		5

		7		7		7		7
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Trout Creek

0.3568370987

0.2476813317

0.1843935791

0.2110879905

0.5586385395

0.2408994768

0.1113492152

0.0891127686

0.4852269998

0.2394907519

0.1703398991

0.1049423493

0.44244738

0.221662894

0.179229028

0.156660698



mass,road,wasting

		1		1		1		1

		2		2		2		2

		3		3		3		3

		3		3		3		3

		6		6		6		6
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Layout Creek

0.5697893425

0.2892411115

0.0982005737

0.0427689722

0.4622597123

0.3037370614

0.138795537

0.0952076892

0.5080075708

0.264104244

0.1349639659

0.0929242193

0.6057655349

0.2604099936

0.1057655349

0.0280589366

0.5630926331

0.248966691

0.1212531694

0.0666875065



		

		Stream		(>76.1-25.0)    Large

		Dry		41.22%

		Middle W		46.28%

		Panther		48.29%

		Trout		46.30%

		Martha		45.19%

		Upper W		41.70%

		Layout		53.60%

		Trapper		40.72%

		Paradise		46.05%

		Stream		(>12.5-6.35)   Medium

		Dry		24.76%

		Middle W		22.43%

		Panther		22.73%

		Trout		23.80%

		Martha		24.37%

		Upper W		22.45%

		Layout		26.95%

		Trapper		31.60%

		Paradise		23.34%

		Stream		(>4.76-1.70)    Small

		Dry		19.53%

		Middle W		17.25%

		Panther		14.69%

		Trout		15.99%

		Martha		18.37%

		Upper W		19.67%

		Layout		12.48%

		Trapper		20.25%

		Paradise		17.66%

		Stream		(>.841-silts)    Fines

		Dry		14.49%

		Middle W		14.03%

		Panther		14.29%

		Trout		13.92%

		Martha		12.08%

		Upper W		16.18%

		Layout		6.98%

		Trapper		7.44%

		Paradise		12.96%

		stdv		3.19%

		var		0.102%





		0

		0

		0

		0

		0

		0

		0

		0

		0
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Percent Fines



		0

		0

		0

		0

		0

		0

		0

		0

		0
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Percent Small



		0

		0

		0

		0

		0

		0

		0

		0

		0
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Percent Medium



		0

		0

		0

		0

		0

		0

		0

		0

		0
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Percent Large



		

								Stream		(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines

								Dry		41.22%		24.76%		19.53%		14.49%

								Middle W		46.28%		22.43%		17.25%		14.03%

								Panther		48.29%		22.73%		14.69%		14.29%

								Trout		46.30%		23.80%		15.99%		13.92%

								Martha		45.19%		24.37%		18.37%		12.08%

								Upper W		41.70%		22.45%		19.67%		16.18%

								Layout		53.60%		26.95%		12.48%		6.98%

								Trapper		40.72%		31.60%		20.25%		7.44%

								Paradise		46.05%		23.34%		17.66%		12.96%





		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines



																																																														Percents

		Stream Name		Sub-Basin		Date Cored		Segment #		Site #		Sample ID		Sample #		>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts				Total sample weight		Total sample weight-silts				>76.1mm		>50.0mm		>25.0mm		>12.5mm		>9.51mm		>6.35mm		>4.76mm		>2.36mm		>1.70mm		>.841mm		>.425mm		>.297mm		silts				(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts) Fines				Column1				Column2				Column3				Column4				Column5				Column6				Column7				Column8				Column9				Column10				Column11				Column12				Column13

		Dry Creek		F		8/18/98		08		4		F081		1		1716		0		1665		1248		572		653		440		964		434		591		496		126		114				9019		8905				0.190265		0.000000		0.184610		0.138375		0.063422		0.072403		0.048786		0.106885		0.048121		0.065528		0.054995		0.013971		0.012640				37.49%		27.42%		20.38%		14.71%

		Dry Creek		F		8/18/98		08		4		F082		2		1692		1050		1680		1129		266		282		145		316		152		204		248		90		107				7361		7254				0.229860		0.142644		0.228230		0.153376		0.036136		0.038310		0.019698		0.042929		0.020649		0.027714		0.033691		0.012227		0.014536				60.07%		22.78%		8.33%		8.82%				Mean		0.1339919885		Mean		0.116436474		Mean		0.1632475497		Mean		0.1302000051		Mean		0.0523060334		Mean		0.0670655665		Mean		0.0452804586		Mean		0.0984129096		Mean		0.0495884442		Mean		0.0707953997		Mean		0.0455953277		Mean		0.0117870508		Mean		0.0152927923

		Dry Creek		F		8/18/98		08		4		F083		3		917		748		2277		1245		555		759		454		1085		556		761		543		153		175				10228		10053				0.089656		0.073133		0.222624		0.121725		0.054263		0.074208		0.044388		0.106081		0.054361		0.074404		0.053090		0.014959		0.017110				38.54%		25.02%		20.48%		15.96%				Standard Error		0.0176360426		Standard Error		0.0157641		Standard Error		0.0139975911		Standard Error		0.005265825		Standard Error		0.0022706042		Standard Error		0.0037389259		Standard Error		0.0025428879		Standard Error		0.0055321484		Standard Error		0.0026709226		Standard Error		0.0046913629		Standard Error		0.0031649078		Standard Error		0.0008955228		Standard Error		0.0013307718

		Dry Creek		F		8/18/98		08		4		F084		4		849		655		2009		1145		367		334		229		547		385		543		313		101		149				7626		7477				0.111330		0.085890		0.263441		0.150144		0.048125		0.043798		0.030029		0.071728		0.050485		0.071204		0.041044		0.013244		0.019538				46.07%		24.21%		15.22%		14.50%				Median		0.1418474734		Median		0.1039719399		Median		0.1588411287		Median		0.1288451149		Median		0.0516718247		Median		0.0678808929		Median		0.046141222		Median		0.1019480395		Median		0.0495768229		Median		0.0699440663		Median		0.0427426109		Median		0.0125363994		Median		0.0156815761

		Dry Creek		F		8/18/98		11		2		F111		1		1163		629		1148		1199		440		566		329		682		367		497		175		23		18				7236		7218				0.160724		0.086926		0.158651		0.165699		0.060807		0.078220		0.045467		0.094251		0.050719		0.068684		0.024185		0.003179		0.002488				40.63%		30.47%		19.04%		9.85%				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode

		Dry Creek		F		8/18/98		11		2		F112		2		1168		284		1087		985		509		723		451		850		324		351		327		130		169				7358		7189				0.158739		0.038597		0.147730		0.133868		0.069176		0.098260		0.061294		0.115521		0.044034		0.047703		0.044441		0.017668		0.022968				34.51%		30.13%		22.08%		13.28%				Standard Deviation		0.0705441703		Standard Deviation		0.0630563999		Standard Deviation		0.0559903645		Standard Deviation		0.0210633001		Standard Deviation		0.0090824167		Standard Deviation		0.0149557036		Standard Deviation		0.0101715516		Standard Deviation		0.0221285938		Standard Deviation		0.0106836903		Standard Deviation		0.0187654517		Standard Deviation		0.012659631		Standard Deviation		0.0035820911		Standard Deviation		0.0053230872

		Dry Creek		F		8/18/98		11		2		F113		3		2097		535		260		949		406		573		418		1033		536		645		289		68		83				7892		7809				0.265712		0.067790		0.032945		0.120248		0.051445		0.072605		0.052965		0.130892		0.067917		0.081728		0.036619		0.008616		0.010517				36.64%		24.43%		25.18%		13.75%				Sample Variance		0.00497648		Sample Variance		0.0039761096		Sample Variance		0.0031349209		Sample Variance		0.0004436626		Sample Variance		0.0000824903		Sample Variance		0.0002236731		Sample Variance		0.0001034605		Sample Variance		0.0004896747		Sample Variance		0.0001141412		Sample Variance		0.0003521422		Sample Variance		0.0001602663		Sample Variance		0.0000128314		Sample Variance		0.0000283353

		Dry Creek		F		8/18/98		11		2		F114		4		1140		840		886		1033		456		651		478		1012		467		460		260		94		130				7907		7777				0.144176		0.106235		0.112053		0.130644		0.057670		0.082332		0.060453		0.127988		0.059062		0.058176		0.032882		0.011888		0.016441				36.25%		27.06%		24.75%		11.94%				Kurtosis		-0.277961863		Kurtosis		0.215289391		Kurtosis		0.8143020385		Kurtosis		-1.0782990641		Kurtosis		-0.4885950565		Kurtosis		0.4541403442		Kurtosis		1.9615315065		Kurtosis		1.4033252357		Kurtosis		3.1891360202		Kurtosis		2.4316641234		Kurtosis		-0.6257189477		Kurtosis		0.810805823		Kurtosis		0.9690823013

		Dry Creek		F		8/24/98		13		1		F131		1		1725		863		969		837		381		486		431		929		443		698		472		109		142				8485		8343				0.203300		0.101709		0.114202		0.098645		0.044903		0.057278		0.050796		0.109487		0.052210		0.082263		0.055628		0.012846		0.016735				41.92%		20.08%		21.25%		16.75%				Skewness		-0.0191343367		Skewness		0.3303955511		Skewness		-0.4300102549		Skewness		0.0163719827		Skewness		0.1631402046		Skewness		-0.0915679526		Skewness		-0.9035388289		Skewness		-0.9011358289		Skewness		-0.8713493421		Skewness		-0.0053596968		Skewness		0.369324804		Skewness		-0.7253086979		Skewness		-0.6077306288

		Dry Creek		F		8/24/98		13		1		F132		2		247		818		1047		930		385		470		280		495		241		481		399		90		106				5989		5883				0.041242		0.136584		0.174821		0.155285		0.064285		0.078477		0.046752		0.082652		0.040240		0.080314		0.066622		0.015028		0.017699				35.26%		29.80%		16.96%		17.97%				Range		0.2657121135		Range		0.2473670353		Range		0.230496106		Range		0.0670546143		Range		0.0330400121		Range		0.0599503846		Range		0.0415954193		Range		0.0879630927		Range		0.0472675096		Range		0.0870768742		Range		0.0444579627		Range		0.0144892928		Range		0.0209725652

		Dry Creek		F		8/24/98		13		1		F133		3		1218		1236		1672		872		398		547		404		881		427		591		330		70		84				8730		8646				0.139519		0.141581		0.191523		0.099885		0.045590		0.062658		0.046277		0.100916		0.048912		0.067698		0.037801		0.008018		0.009622				47.26%		20.81%		19.61%		12.31%				Minimum		0		Minimum		0		Minimum		0.0329447542		Minimum		0.0986446671		Minimum		0.0361363945		Minimum		0.0383100122		Minimum		0.0196984105		Minimum		0.0429289499		Minimum		0.0206493683		Minimum		0.0277136259		Minimum		0.0241846324		Minimum		0.0031785517		Minimum		0.0024875622

		Dry Creek		F		8/24/98		13		1		F134		4		996		981		675		776		317		389		281		629		296		395		243		56		74				6108		6034				0.163065		0.160609		0.110511		0.127046		0.051899		0.063687		0.046005		0.102980		0.048461		0.064669		0.039784		0.009168		0.012115				43.42%		24.26%		19.74%		12.57%				Maximum		0.2657121135		Maximum		0.2473670353		Maximum		0.2634408602		Maximum		0.1656992814		Maximum		0.0691764066		Maximum		0.0982603968		Maximum		0.0612938298		Maximum		0.1308920426		Maximum		0.0679168779		Maximum		0.1147905001		Maximum		0.0686425951		Maximum		0.0176678445		Maximum		0.0234601274

		Dry Creek		F		8/18/98		15		3		F151		1		924		1888		1411		925		413		575		379		853		426		577		327		82		133				8913		8780				0.103669		0.211825		0.158308		0.103781		0.046337		0.064513		0.042522		0.095703		0.047795		0.064737		0.036688		0.009200		0.014922				47.38%		21.46%		18.60%		12.55%				Sum		2.1438718153		Sum		1.8629835848		Sum		2.6119607959		Sum		2.0832000809		Sum		0.8368965347		Sum		1.0730490647		Sum		0.724487337		Sum		1.5746065532		Sum		0.793415107		Sum		1.1327263949		Sum		0.7295252431		Sum		0.1885928125		Sum		0.2446846761

		Dry Creek		F		8/18/98		15		3		F152		2		563		1879		1208		942		305		388		286		597		337		567		347		76		101				7596		7495				0.074118		0.247367		0.159031		0.124013		0.040153		0.051080		0.037651		0.078594		0.044365		0.074645		0.045682		0.010005		0.013296				48.05%		21.52%		16.06%		14.36%				Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16

		Dry Creek		F		8/18/98		15		3		F153		3		439		579		1354		972		311		410		282		585		322		567		370		86		132				6409		6277				0.068497		0.090342		0.211265		0.151662		0.048526		0.063973		0.044001		0.091278		0.050242		0.088469		0.057731		0.013419		0.020596				37.01%		26.42%		18.55%		18.02%				Confidence Level(95.0%)		0.037590358		Confidence Level(95.0%)		0.0336004044		Confidence Level(95.0%)		0.0298351776		Confidence Level(95.0%)		0.0112238472		Confidence Level(95.0%)		0.0048396812		Confidence Level(95.0%)		0.0079693368		Confidence Level(95.0%)		0.0054200406		Confidence Level(95.0%)		0.0117915025		Confidence Level(95.0%)		0.0056929402		Confidence Level(95.0%)		0.0099994095		Confidence Level(95.0%)		0.0067458453		Confidence Level(95.0%)		0.0019087628		Confidence Level(95.0%)		0.0028364747

		Dry Creek		F		8/18/98		15		3		F154		4		0		1779		1471		1127		561		738		491		1209		682		1189		711		157		243				10358		10115				0.000000		0.171751		0.142016		0.108805		0.054161		0.071249		0.047403		0.116721		0.065843		0.114791		0.068643		0.015157		0.023460				31.38%		23.42%		23.00%		22.21%

																																																				0.171751		0.313767		0.422572		0.47673296		0.547982236		0.5953852095		0.7121065843		0.7779494111		0.8927399112		0.9613825063		0.9765398726		1

																																																				17%		31%		42%		48%		55%		60%		71%		78%		89%		96%		98%		100%										0.0332090813				Column1				Column2				Column3				Column4				Column5				Column6				Column7				Column8				Column9				Column10				Column11				Column12				Column13

																																																																																				0.0011028431

																																																																																								Mean		1053		Mean		923		Mean		1301		Mean		1020		Mean		415		Mean		534		Mean		361		Mean		792		Mean		400		Mean		570		Mean		366		Mean		94		Mean		123		0.01529279

																																																																						>.297mm		var		std										var		std		Standard Error		143		Standard Error		136		Standard Error		126		Standard Error		37		Standard Error		24		Standard Error		37		Standard Error		25		Standard Error		62		Standard Error		32		Standard Error		53		Standard Error		34		Standard Error		9		Standard Error		13

																																																																						Samp 1		0.0000013323		0.0011542429								Samp 1		0.10%		3.19%		Median		1068		Median		829		Median		1281		Median		979		Median		402		Median		557		Median		392		Median		852		Median		406		Median		567		Median		329		Median		90		Median		122

																																																																						Samp 2		0.0000367839		0.0060649711								Samp 2		0.03%		1.74%		Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode				Mode		591		Mode		327		Mode		90		Mode

																																																																						Samp 3		0.0000105313		0.0032452012								Samp 3		0.08%		2.88%		Standard Deviation		572		Standard Deviation		544		Standard Deviation		504		Standard Deviation		146		Standard Deviation		95		Standard Deviation		148		Standard Deviation		101		Standard Deviation		248		Standard Deviation		128		Standard Deviation		213		Standard Deviation		134		Standard Deviation		35		Standard Deviation		50

																																																																						Samp4		0.0000079294		0.0028159208								Samp4		0.18%		4.27%		Sample Variance		327005		Sample Variance		295659		Sample Variance		254120		Sample Variance		21365		Sample Variance		9077		Sample Variance		21855		Sample Variance		10255		Sample Variance		61595		Sample Variance		16400		Sample Variance		45415		Sample Variance		17987		Sample Variance		1223		Sample Variance		2543

																																																																																								Kurtosis		-0		Kurtosis		-0		Kurtosis		0		Kurtosis		-1		Kurtosis		-1		Kurtosis		-1		Kurtosis		-1		Kurtosis		-1		Kurtosis		1		Kurtosis		5		Kurtosis		2		Kurtosis		0		Kurtosis		2

																																																																																								Skewness		-0		Skewness		1		Skewness		-0		Skewness		0		Skewness		0		Skewness		-0		Skewness		-1		Skewness		-0		Skewness		0		Skewness		1		Skewness		1		Skewness		0		Skewness		0

																																																																																								Range		2097		Range		1888		Range		2017		Range		472		Range		306		Range		477		Range		346		Range		893		Range		530		Range		985		Range		536		Range		134		Range		225

																																																																																								Minimum		0		Minimum		0		Minimum		260		Minimum		776		Minimum		266		Minimum		282		Minimum		145		Minimum		316		Minimum		152		Minimum		204		Minimum		175		Minimum		23		Minimum		18

																																																																																								Maximum		2097		Maximum		1888		Maximum		2277		Maximum		1248		Maximum		572		Maximum		759		Maximum		491		Maximum		1209		Maximum		682		Maximum		1189		Maximum		711		Maximum		157		Maximum		243

																																																																																								Sum		16854		Sum		14764		Sum		20819		Sum		16314		Sum		6642		Sum		8544		Sum		5778		Sum		12667		Sum		6395		Sum		9117		Sum		5850		Sum		1511		Sum		1960

																																																																																								Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16		Count		16

																																																																																								Confidence Level(95.0%)		305		Confidence Level(95.0%)		290		Confidence Level(95.0%)		269		Confidence Level(95.0%)		78		Confidence Level(95.0%)		51		Confidence Level(95.0%)		79		Confidence Level(95.0%)		54		Confidence Level(95.0%)		132		Confidence Level(95.0%)		68		Confidence Level(95.0%)		114		Confidence Level(95.0%)		71		Confidence Level(95.0%)		19		Confidence Level(95.0%)		27
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								Percent material per segment								avg weight

		Stream		Segment		(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines		(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines

		Dry		08		44.57%		24.99%		16.67%		13.77%		1272		713		476		295

		Dry		11		36.97%		27.93%		22.86%		12.24%		936		708		579		232

		Dry		13		42.46%		23.16%		19.57%		14.81%		1037		566		478		271

		Dry		15		40.55%		23.04%		19.38%		17.02%		1125		639		537		354





		1
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Percent Medium

1



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Segments

Percent Material

average weight/size catagory

Dry Creek Segments

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



						Stream		(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines

						Dry		41.22%		24.76%		19.53%		14.49%

						Middle W		46.28%		22.43%		17.25%		14.03%

						Panther		48.29%		22.73%		14.69%		14.29%

						Trout		46.30%		23.80%		15.99%		13.92%

						Martha		45.19%		24.37%		18.37%		12.08%

						Upper W		41.70%		22.45%		19.67%		16.18%

						Layout		53.60%		26.95%		12.48%		6.98%

						Trapper		40.72%		31.60%		20.25%		7.44%

						Paradise		46.05%		23.34%		17.66%		12.96%





		1
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Percent  Small

1



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Cumulative Sediment Composition



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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(>76.1-25.0)    Large

(>12.5-6.35)   Medium

(>4.76-1.70)    Small

(>.841-silts)    Fines

Stream Sediment Composition



				(>76.1-25.0)    Large		(>12.5-6.35)   Medium		(>4.76-1.70)    Small		(>.841-silts)    Fines		Estimated % Mass Wasting		Estimated Total Road Sediment (Tons/SQ.Mi/Yr)		Stream		Slope Failure Area (%)		% Fine Sediment (<1.69 mm)				Pearson Mass Waste		RSQ Mass Waste		Pearson Roads		RSQ Roads		Pearson CCE				Neg Rltn		Pearson fine/cours		RSQ  fine/cours

				41.22%		24.76%		19.53%		14.49%		6.13%		9.33		Dry		6.1%		14.5%		%		-0.3584207878		0.1284654611		0.6832860387		0.4668798107		-0.3079319489				-0.9645137078		0.8956494621		0.8021879589

				46.28%		22.43%		17.25%		14.03%		19.36%		22.68		Mid. Wind		19.4%		14.0%

				48.29%		22.73%		14.69%		14.29%		7.83%		15.42		Panther		7.8%		14.3%

				46.30%		23.80%		15.99%		13.92%		7.28%		14.32		Trout		7.3%		13.9%

				41.70%		22.45%		19.67%		16.18%		2.54%		22.54		Up. Wind		2.5%		16.2%

				53.60%		26.95%		12.48%		6.98%		21.10%		11.45		Layout		21.1%		7.0%

				40.72%		31.60%		20.25%		7.44%		8.02%		3.64		Trapper		8.0%		7.4%

				46.05%		23.34%		17.66%		12.96%		25.98%		12.91		Paradise		26.0%		13.0%

				45.19%		24.37%		18.37%		12.08%						Martha				12.1%

														112.29

		Stream Name		Watershed Size (Acres)		Landslide (Acres)		Percent Landslides by Watershed		Debris Flows (Acres)		Percent Debris Flow by Watershed		Potential Unstable Soil (Acres)		Percent Unstable Soil by Watershed		Total (Acres)		Percent Total by Watershed		Percent Mass Wasting		Percent Surface Soil Erosion		McNeil Core          % Fine Sediment (<.84 mm)		fine/course		Stream		% Total Road Sediment (Tons/sq mi/yr)		Clearcut Equivilent %		% Fine Sediment (<.84 mm)				Stream		Slope Failure Area (%)		% Fine Sediment (<.84 mm)				Stream		% Total Road Sediment (Tons/SQ.Mi/Yr)		Clearcut Equivilent %		% Fine Sediment (<.84 mm)				Stream		Slope Failure Area (%)		% Fine Sediment (<.84 mm)

		Dry		5754		0.00		0.00		0.00		0.00		352.73		6.13		352.73		6.13		0.0		100.0		14.5%		0.14%		Dry		8.3%		10.0%		14.5%				Dry		6.1%		14.5%				Middle W		0.0%		9.0%		14.0%				Middle W		0.0%		14.0%

		Mid Wind		13051		590.23		4.52		0.00		0.00		1936.02		14.83		2526.25		19.36		23.4		76.6		14.0%		0.18%		Mid Wind		20.2%		9.0%		14.0%				Lower Panther		7.8%		14.3%				Layout		0.0%		21.0%		7.0%				Layout		21.1%		7.0%

		Panther		7184		74.50		1.04		22.71		0.32		465.14		6.47		562.35		7.83		17.3		82.7		14.3%		0.17%		Panther		13.7%		8.0%		14.3%				Upper Trout		7.3%		13.9%				Trapper		0.0%		3.0%		7.4%				Trapper		8.0%		7.4%

		Trout		6146		22.35		0.36		0.00		0.00		425.02		6.92		447.37		7.28		5.0		95.0		13.9%		0.15%		Trout		12.8%		14.0%		13.9%				Upper W		2.5%		16.2%				Paradise		0.0%		8.0%		13.0%				Paradise		26.0%		13.0%

		Up Wind		3509		0.00		0.00		0.00		0.00		89.14		2.54		89.14		2.54		0.0		100.0		16.2%		0.16%		Up Wind		20.1%		6.0%		16.2%

		Layout		3552		43.41		1.22		5.61		0.16		700.50		19.72		749.52		21.10		6.5		93.5		7.0%		0.07%		Layout		10.2%		21.0%		7.0%																								r=		0

		Trapper		7417		154.53		2.08		9.66		0.13		430.92		5.81		595.11		8.02		27.6		72.4		7.4%		0.10%		Trapper		3.2%		3.0%		7.4%

		Paradise		5416		83.69		1.55		0.00		0.00		1323.66		24.44		1407.35		25.99		5.9		94.1		13.0%		0.14%		Paradise		11.5%		8.0%		13.0%

		Martha																								12.1%				Martha						12.1%

		Total		52029		969		11		38		1		5723		87		6730		98		86		714		1

																				avg		5.6		94.4

																				avg		19.2		80.8

		Stream Name		Watershed Size (Acres)		Landslide (Acres)		Percent Landslides by Watershed		Debris Flows (Acres)		Percent Debris Flow by Watershed		Potential Unstable Soil (Acres)		Percent Unstable Soil by Watershed		Total (Acres)		Percent Total by Watershed		Percent Mass Wasting		Percent Surface Soil Erosion		McNeil Core          % Fine Sediment (<.84 mm)

		Dry		5754		0.00		0.00		0.00		0.00		352.73		6.13		352.73		6.13		0.0		100.0		14.5%

		Mid Wind		13051		590.23		4.52		0.00		0.00		1936.02		14.83		2526.25		19.36		23.4		76.6		14.0%

		Panther		7184		74.50		1.04		22.71		0.32		465.14		6.47		562.35		7.83		17.3		82.7		14.3%

		Trout		6146		22.35		0.36		0.00		0.00		425.02		6.92		447.37		7.28		5.0		95.0		13.9%

		Up Wind		3509		0.00		0.00		0.00		0.00		89.14		2.54		89.14		2.54		0.0		100.0		16.2%

		Layout		3552		43.41		1.22		5.61		0.16		700.50		19.72		749.52		21.10		6.5		93.5		7.0%

		Trapper		7417		154.53		2.08		9.66		0.13		430.92		5.81		595.11		8.02		27.6		72.4		7.4%

		Paradise		5416		83.69		1.55		0.00		0.00		1323.66		24.44		1407.35		25.99		5.9		94.1		13.0%

		Martha																								12.1%

		Total		52029		969				38				5723				6730				86
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