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a. Abstract 
The Salmon and Steelhead Habitat Inventory and Assessment Project (SSHIAP) is a partnership-based information system that characterizes freshwater and estuary habitat conditions and distribution of salmonid stocks in Washington.  The SSHIAP system provides a consistent residence, tracking, and data delivery mechanism for these key habitat data elements. To date, SSHIAP efforts have been focused in western Washington; this project reflects the expansion of SSHIAP to the Columbia Plateau Province of eastern Washington.  Work under this project will: 1) update the base USGS hydrolayer to reflect current water channel locations, 2) utilize a recently developed GIS program to automate stream segmentation based on physical characteristics and habitat type, 3) assemble and assimilate existing current and historic salmonid habitat in Washington portions of the Blue Mountain Province, and 4) deliver web-based and hardcopy products to users.  Project Partners on this effort include: USFWS, Washington Conservation Commission-Limiting Factors Analysis, and the Washington Department of Fish and Wildlife (lead).   All work will be conducted during FYs 2002 and 2003.

b. Technical and/or scientific background
Disconnected Habitat Data Sets.  Salmonid habitat assessments have been undertaken by a number of organizations in the Washington portion of the Blue Mountain Province.  For example, substantial inventory efforts have been made by/through the Asotin County Conservation District (ACCD) and the National Resource Conservation Service (NRCS) (the “Asotin Creek Inventory and Assessment Report”), WA Conservation Commission (WCC) (“Limiting Factors Analysis”), ACCD and WDFW (Cursory Assessments of Salmonids and their Habitats in George, Tenmile and Couse Creeks in Asotin County) and USFS/BLM (ICBEMP).  While all deal with aquatic habitat in some fashion, these efforts have been designed to address differing priorities, are at different spatial scales, and have not been well connected.  In addition, key data attributes relevant to salmonid recovery planning and conservation strategies (e.g., historical conditions, riparian conditions) remain very inconsistent or yet uncollected.  

Habitat as ESA Listing and De-Listing Criteria.  As salmonids have become listed under the ESA, a main factor contributing to their declines has been the loss or degradation of habitat.  Habitat is routinely a de-listing criteria for the majority of other ESA-listed species (plants, wildlife, invertebrates).  In March, 2001, NMFS’ Technical Recovery Teams (TRTs) have agreed to use habitat conditions as a criteria for de-listing (T. Backman pers. comm.), thus making the role of detailed and consistently arranged habitat data (and trends in habitat conditions) imperative. 

Outdated Hydrolayer.  Contained within the Blue Mountain Province are lands and waterways that have been substantially modified by agricultural conversion, irrigation, timber harvest, and urbanization.  Many new stream alignments and ditches have not been recorded on the USGS hydrolayer; e.g., an error rate of 30% has been identified in the Yakima subbasin.  An updated hydrolayer is the backbone to which aquatic habitat data is attached, and serves as the primary platform for GIS data delivery and analysis. 

Integration of Federal and Non-federal Inventories Needed.  Aquatic habitat inventories and watershed assessments on federal and non-federal lands have been conducted.  However, these data sets have not (or rarely) been integrated in a formal, consistent way across the broader subbasins and the larger landscapes of the region.  It is crucial that these data sets be integrated in a consistent manner to improve the assessment capability for recovery and conservation efforts.  

c. Rationale and significance to Regional Programs
1) Relationship and furthering the goals of the 2000 FWP:  

2000 FWP p. 22 under D. Strategies: “In general, the purpose of the strategies at the basin level is to allow maximum local flexibility while assuring that subbasin plans follow the best available scientific knowledge, are consistent with one another, and, together, for a well-integrated, well-organized, and comprehensive fish and wildlife program”. 

Work under this project is in focused support of the strategies, in that the SSHIAP data system uses scientifically-supported protocols and methodologies, the latest computer technology and programming skills, and robust delivery mechanisms.  Further, the stated purpose of this proposal is to assemble, assimilate, and expand upon existing salmonid habitat data sets to provide a consistent, organized, integrated, and comprehensive habitat information base across the Province (as well as across all of Washington).  

2000 FWP p. 22 under 2. Linkage of general biological objectives with strategies:  “Because this is a habitat-based program, implementation strategies will vary depending on the current condition and the restoration potential of the habitat for the species and life stages of interest. …… the first consideration in any particular area is the current condition of the habitat for spawning and rearing and the potential for protection or restoration of that habitat for natural production.”  

And, FWP p. 25 under 3. Habitat Strategies:  “Primary strategy: Identify the current condition and biological potential of the habitat, and then protect or restore it to the extent described in the biological objectives.”

Under this proposal, SSHIAP is specifically focused on assembling and delivering current and historical habitat conditions for key aquatic and riparian habitat variables at the 1:24,000 scale for approximately 10,000 miles of mainstem Snake River and tributaries in the Blue Mountain Province (for a map of the anadromous ESUs in the Columbia Basin, see) http://www.salmonrecovery.gov/Final_Strategy_Map_2.pdf). 

2) Relationship to Subbasin Summaries

There are 2 subbasins within the Washington part of the Blue Mountain Province (Asotin Creek and Grande Ronde).  At this time, both of these subbasins have draft subbasin summaries (see http://www.cbfwa.org/files/province/plateau/subsum.htm).  Subbasin summaries are a compilation of all the existing information about a subbasin, including past and ongoing fish and wildlife activities, current management plans, and objectives and policies, and are being used to guide project selection.  Much of the summary information is helping to fulfill the inventory component of subbasin plans.  Problems and general needs relevant to or supported by work done under this proposal include: 

Draft Asotin Creek Subbasin Summary p. 40 under Passage/Connectivity – Road Culverts: “The degree to which connectivity limits fish migration and production within the Asotin Creek subbasin is underrepresented by existing data and reports.  No data source exists which accurately documents known or potential barriers to fish migration within the subbasin in a useable and widespread format.  Particularly lacking are records of culvert conditions in relation to fish passage, which is believed to be a limiting factor in the Asotin Creek subbasin.”;

Draft Asotin Creek Subbasin Summary p.41 under Data Gaps:  “The lack of complete ……habitat characterization, and assessments limit the ability of managers to establish reliable spawning escapements, assess habitat carrying capacity, and direct in-basin habitat restoration or species recovery actions in the most efficient, cost effective manner.”;

Draft Grande Ronde Subbasin Summary p. 160 under General Needs:  2.  “Ensure aquatic and terrestrial subbasin databases are compatible and accessible to all parties.”  And 5. “Development of Federal Recovery Plans for threatened and endangered species to provide recovery guidance for state, tribal and local entities.”; And

Draft Grande Ronde Subbasin Summary p. 160 under Aquatic Habitat (enhancement):  1.  “Replace culverts that present passage barriers and sediment sources based on a prioritized assessment of existing installations.” ; 4.  “Using existing assessments, seek out opportunities for cooperative habitat restoration and enhancement projects on public and private land.”; 5. “Restore, protect, and create riparian, wetland, and floodplain areas within the subbasin and establish connectivity.”;  p.161 under Aquatic Habitat (monitoring): 5.  “Need to characterize rearing and spawning habitats and monitor changes in amount and distribution.”; p. 161 under Aquatic Habitat (planning):  1.  “Continue to develop and update watershed assessments at multiple scales (i.e. transect, reach, watershed) to facilitate integrated resource management and planning efforts. Ensure that databases used for the development of assessments are sufficiently maintained and available to relevant entities.”

The summaries include as much information as possible until they are replaced with the more comprehensive subbasin plans.  The goals, objectives, and strategies from the available subbasin summaries that will be supported by work under this proposal are summarized below:

Subbasin Goals supported by SSHIAP: Restore anadromous fish in rivers and streams at levels to support the historical, cultural, and economic practices of the tribes; emphasize strategies that rely on natural production and restore degraded stream and riparian habitat in order to create healthy river systems; protect, restore, and enhance the abundance and distribution of wild summer steelhead, spring chinook, bull trout, and other indigenous fish in the Asotin Creek subbasin to provide non-consumptive fish benefits including cultural and ecological values; maintain, restore, and enhance the quality and quantity of habitat necessary to sustain and restore indigenous fish; restore sustainable, naturally producing populations to support tribal and non-tribal harvest and cultural and economic practices while protecting the biological integrity and genetic diversity of these species in the watershed (Stovall 2001).

Promote the existence of high quality habitats that are protected, degraded habitats that are restored and connected to other functioning habitats, and a system where further degradation of tributary and water quality is prevented; protect, restore, and enhance native anadromous and resident fish populations in the Grande Ronde River Basin; emphasize restoration strategies that rely on natural production and healthy river systems; reclaim the anadromous fish resource and the environment upon which it depends for future generations; conserve, restore, and recover native resident fish populations; protect, enhance, and restore wild and natural populations of spring and fall chinook, summer steelhead, bull trout, shellfish, and other indigenous fish in the Grande Ronde Basin; protect and enhance fish habitat of endemic stocks of resident and anadromous salmonids, and maximize natural fish production potential; productive, healthy, and sustainable wild populations of anadromous spring and fall chinook salmon, summer steelhead, and resident trout populations and protected habitat for their continued viability (Nowak 2001).

Subbasin Objectives supported by SSHIAP: Increase anadromous and resident fish populations through tribal, federal, and state coordinated supplementation, management, and habitat restoration; restrict or eliminate land management activities such as logging, road building, grazing, and mining that are harming the health of riparian ecosystems including water quality degradation, stream habitat degradation, loss of riparian vegetation, streambank destabilization, and altered hydrology; restore riparian ecosystems; restore spawning and rearing habitat; increase native spring chinook salmon to sustainable and harvestable levels or reintroduce spring chinook of appropriate stock to the subbasin – determine the wild escapement goal to meet this objective; increase native summer steelhead to sustainable and harvestable levels – refine the wild fish escapement goal and needs; restore and maintain the health and diversity of bull trout and other resident salmonids to sustainable and harvestable levels – determine the spawning escapement goal and population needs of resident fish; maintain or improve instream flows; meet Washington surface water quality standards for temperature in Asotin Creek; meet Washington surface water quality standards for bacteria in Asotin Creek; address water quality and habitat problems associated with livestock operations; reduce pre-spawner adult mortality; increase incubation success; increase juvenile salmonid survival; manage Asotin Creek as a reserve for wild steelhead (Stovall 2001).

Restore and increase tributary flows to improve fish spawning, rearing, and migration; screen diversions, combine diversions, and rescreen existing diversions to comply with NMFS criteria to reduce overall mortality; reduce passage obstructions to provide immediate benefit to migration, spawning, and rearing; monitor the status of environmental attributes potentially affecting salmonid populations, their trends, and associations with salmonid population status; assess quality of available regional databases, in terms of accuracy and completeness, which represent habitat quality throughout the basin; eliminate barriers to fish passage; improve habitat for migrating, spawning, and rearing anadromous fish; reverse declining trends of bull trout populations in the Grande Ronde River Basin; Increase natural production of anadromous salmonids to meet carrying capacities of the basin; design and implement watershed restoration projects in a manner that promotes the long-term ecological integrity of ecosystems, conserve the genetic integrity of native species, and contributes to attainment of RMOs; cooperate with federal, state, and tribal fish management agencies to identify and eliminate impacts associated with habitat manipulation, fish stocking, fish harvest, and poaching that threaten the continued existence and distribution of native fish stocks inhabiting federal lands; restore and recover historically present fish species; provide for harvestable, self-sustaining populations of anadromous and resident fish species in their native habitat; manage aquatic resources for healthy ecosystem function and rich species biodiversity; integrate aquatic habitat and species management with terrestrial species management; reintroduce and restore coho salmon in the Grande Ronde subbasin; coordinate watershed restoration activities; improve instream habitat diversity for salmonid spawning and rearing; enhance riparian condition (vegetation, function, etc.); improve adult and juvenile salmonid fish passage; improve water quality; achieve a net gain in fish habitat quantity and quality in the subbasin; develop a habitat database that provides a basis for monitoring short- and long-term change; protect and enhance populations of all existing native non-game species at self-sustaining levels throughout their natural geographic ranges by supporting the maintenance, improvement, or expansion of habitats and by conducting other conservation actions; continue to assist landowners/cooperators in meeting local, state, and federal natural resource goals; continue to address fish passage issues related to irrigation diversions; continue to address riparian ecosystem restoration and enhancement (Nowak 2001).

Subbasin Strategies supported by SSHIAP: Coordinate habitat protection and restoration as co-managers with federal, state, and local agencies; develop watershed assessments to prioritize restoration work, resource management, and planning efforts; inventory and evaluate natural and artificial passage barriers; develop a monitoring and evaluation program to determine the extent and quality of habitat available to anadromous and resident fishes; coordinate monitoring programs at the subbasin scale in order to facilitate data sharing; inventory riparian and wetland areas; acquire lands for improved habitat protection, restoration, and connectivity and for mitigation of lost fisheries/wildlife habitat; protect, enhance, and restore the abundance and distribution of indigenous fish; protect, enhance, and restore instream and riparian habitat to improve the survival, abundance, and distribution of anadromous and resident fish; protect, enhance, and restore instream flows to improve passage conditions and increase rearing habitat for anadromous and resident fish; restore or enhance upstream or downstream passage for resident and anadromous fish; evaluate the location and timing of flow limited stream reaches and prioritize them for instream flow restoration and enhancement activities; increase sinuosity to return Asotin Creek to its natural form (Stovall 2001).

Federal agencies, state, and other to address all flow, passage, and screening problems over the next 10 years in the Grande Ronde subbasin; conduct Tier 1 sampling to monitor broad-scale population status and habitat conditions; determine bull trout distribution in the Grande Ronde River basin; implement effective monitoring and evaluation; synthesize existing data on Chinook and steelhead adult abundance, spawning distribution, and timing; effectively communicate project results to co-managers through briefings and annual reports; identify potential site locations for adult trapping facilities, incubation and rearing facilities, stream-side incubators, acclimation and release facilities; coordinate planning, prioritization, design, and implementation of restoration projects; maintain basin-wide restoration activity database; reconstruct channel meanders; implement riparian tree planting; revegetate streambanks and riparian zones; develop a habitat type/cover type GIS overlay with condition factor; prioritize replacement/modification of inadequate culverts based on an accepted culvert inventory methodology; replace/modify culverts based on the prioritization; modify impassable irrigation diversion structures; monitor and evaluate the productivity, abundance, distribution, life history, and biological characteristics of anadromous and resident fish, and the relationship with instream and riparian habitat conditions within the subbassin to assess the success of management strategies; facilitate inter-agency coordination of program activities and projects; replace/modify inadequate culverts; install riparian buffers to filter sediments and nutrients before they can reach the stream; implement riparian plantings for shade, cover, and LWD recruitment (Nowak 2001).

The SSHIAP system provides a relational database that includes 13 core and 6 secondary salmonid habitat elements attached within a GIS to a 1:24,000 routed hydrolayer. SSHIAP is designed to 1) provide a current and historical inventory of salmonid habitat condition; and 2) assess salmonid habitat conditions at varying scales; and 3) act as a backbone upon which users may attach additional spatially explicit information. Work under this proposal will provide for 1) the creation of cleaned and routed hydrolayers for 2 subbasins (2 WRIAs); 2) the creation and systematic integration of fish distribution information and habitat data to the SSHIAP system for 2 subbasins (4 HUCs) covering approximately 10,000 miles of aquatic habitat within the Blue Mountain Province; and 3) the distribution of this data and information to salmon recovery partners. This system will then be utilized to identify and guide management and project actions of the greatest potential significance to salmonid productivity within the region.  The information assembled, synthesized, and delivered from this SSHIAP effort will have a direct and substantial role in the successful development and implementation of subbasin planning and implementation efforts.  

3) Relationship to NMFS 2000 Biological Opinion (http://www.nwr.noaa.gov/1hydrop/hydroweb/fedrec.htm)

p. 9-170:  Objectives for monitoring should be set at a subbasin or smaller scale.  Habitat research areas should be identified by assessments and should include management or project actions of greatest potential significance to salmonid productivity in that region. 
p.12-2  PFMC has recommended to the Secretary of Commerce an EFH (Essential Fish Habitat) designation for the Pacific salmon fishery that includes all streams, lakes, ponds, wetland, and other water bodies currently or historically accessible to salmon in Washington, Oregon, Idaho, and California, except above the impassable barriers identified by the PFMC 1999.  Salmon EFH excludes areas upstream of longstanding, naturally impassable barriers.  In the estuarine and marine areas, the designated salmon EFH extends from the nearshore and tidal submerged environments within state territorial waters out to the full extent of the exclusive economic zone.

The SSHIAP system is designed to 1) provide a current and historical inventory of salmonid habitat condition; and 2) assess salmonid habitat conditions at varying scales. Work under this proposal will provide for an inventory of essential fish habitat (EFH) through both the creation and systematic integration of data sets relative to the Washington portion of the Blue Mountain Province.  This system will then be utilized to identify and guide management and project actions of the greatest potential significance to salmonid productivity within the region.

4) Relationship to the ICBEMP:  Although the final Record of Decision has not yet been finalized, many USFS/BLM offices are already using the Subbasin Review Guide (http://www.icbemp.gov) to assist in their subbasin reviews and assessments.  “Key Questions” (Subbasin Review Guide p. 27) being asked through this process specifically relevant to work under this proposal include:  1) “What are the estimated distribution, population condition, and trend of important aquatic species?”, 2) “What are the distribution, condition, and trend of aquatic habitat?”, and 3) “What are the distribution, condition, and trend of riparian systems and overall watersheds?”.  Further, the Subbasin Review Guide recognizes the important role of integration with non-federal lands (p. 10):  “…. Subbasin recommendations and priorities should consider conditions and activities on or within adjacent non-federal lands that may affect recommended actions on BLM- or Forest Service-administered lands.”  Work under this proposal will directly contribute to addressing the questions of fish distribution, habitat conditions, and the integration of information on federal and non-federal lands. 

5) Relationship to the Basinwide Salmon Recovery Strategy (“All H Paper”):  Volume 1 of the “All H” documents identify two key habitat-related Recovery Strategies (see p. 4 in http://www.salmonrecovery.gov/Final_Strategy_Vol_1.pdf).  These Recovery Strategies state:  “Take immediate actions to restore streamflow, remove passage barriers, protect high quality habitat and screen diversions” and “Complete subbasin assessments and plans to prioritize longer-term actions.”  The “Habitat Plan”(p. 5-6) follows these Strategies, and provides additional text around immediate habitat actions, and protecting and improving estuary, tributary, and mainstem habitats.  Volume 2 of the “All H” documents http://www.salmonrecovery.gov/Final_Strategy_Vol_2.pdf) contains a section (p. 1-38) entitled “Habitat Element of the Basinwide Salmon Recovery Strategy”.  This section reflects the details of a habitat conservation strategy.  Noted in Table 1 (p. 3-4) are the habitat requirements for the salmon’s life cycle and habitat concerns associated with these life cycle components.  Work under this proposal will assemble, synthesize, and deliver current and historic condition data on the majority of habitat attributes highlighted in the habitat portion of the “All H” documents for the Washington portion of the Blue Mountain Province. 

6) Relationship to the Washington Salmon Recovery Funding Board 

The 1999 Washington Legislature created and authorized the Salmon Recovery Funding Board (SRFB)(http://www.wa.gov/iac/salmonmain.html) to guide spending of funds targeted for salmon recovery activities and projects.  The SRFB's mission is to support salmon recovery by funding habitat protection and restoration projects, and related programs and activities that produce sustainable and measurable benefit for the fish and their habitat.  SSHIAP is directly involved in supporting Lead Entities (LEs) and Regional Fisheries Enhancement Groups (RFEGs) (both are key recipients of SRFB funds) to enhance and prioritize their habitat restoration and protection efforts.  Both a LE and RFEG are active in the Blue Mountain Province, and will be one of the primary audiences for SSHIAP products from work under this proposal.  

d. Relationships to other projects 
The Independent Science Panel (ISP) was created by the Washington state legislature in 1998 to provide scientific oversight of Washington’s salmon, steelhead, and trout recovery efforts.  The ISP has recently published the “Recommendations for Monitoring Salmonid Recovery in Washington State” (ISP Report 2000-2, PO Box 43135, Olympia WA 98504).  In the report the ISP recommends a comprehensive monitoring program having eight characteristics centering on goals, objectives, statistical designs, indicators, protocols, data management and QA/QC features, funding, and support for integrating findings into management decisions.  Work under this proposal is in direct support of key ISP recommendations (e.g., habitat-based objectives, indicators, protocols, data management and QA/QC aspects).    

The Washington Governor’s Salmon Recovery Office published the “Statewide Watershed Assessment Guidance for Salmon” and the “Guide for Watershed Plans for Salmon Habitat” (both are Review Drafts, February 2001).  The focus of the documents was to offer guidance on “the process of compiling and analyzing information on watershed conditions compared to those needed for salmon ….” and “what is needed in watershed plans to restore and conserve the habitat upon which healthy salmon populations rely”, respectively.  As salmonid habitat is the central theme of these documents, work under this project has a very direct link to supporting the technical aspects of the WA Governor’s Salmon Recovery Office efforts.  

Limiting Factors Analysis (LFA).  LFA is being undertaken by the WA Conservation Commission (http://www.conserver.org/salmon/index.php3).  The focus of LFA is to collect and assemble known information about the limiting factors within Watershed Resource Inventory Areas (WRIAs). The key objectives of LFA are to put existing limiting factor information into one place rather than creating new data and to make this information available to all interested individuals and organizations.  SSHIAP is integrating and updating LFA information as part of its larger data acquisition methodology.  LFA work has been completed in WRIA 32 (Grande Ronde subbasin) and is currently in progress in WRIA 35 (Asotin Creek subbasin).  Although LFA is somewhat general with regards to salmonid habitat data attributes, SSHIAP is gleaning the best of LFA information, and is also using the fish distribution products from LFA reports.  Data integration is rapid, as LFA staff work alongside SSHIAP staff at the Northwest Indian Fisheries Commission office.  

StreamNet (http://www.streamnet.org/):  StreamNet is a data system that maintains current static data and trends for specific kinds of fisheries information for waters within the Columbia Basin.  Salmonid habitat data provided by StreamNet is limited to restoration projects (largely Oregon-based), while fish distribution is delineated upon a 1:100,000 hydrolayer.  The SSHIAP system provides a 1:24,000 routed hydrolayer upon which aquatic habitat is attached relative to geomorphology and habitat type.  Work under this proposal will 1) develop this system over approximately 10,000 river miles within the Blue Mountain Province; 2) integrate core salmonid habitat data; 3) provide finer-scale fish distribution information; and 4) deliver this data and information to salmon recovery partners.

Data Consistency Across the Columbia Basin.  SSHIAP is the lead organization on a publication to be released (mid-April 2001) entitled:  “Monitoring Salmon Habitat in the Pacific Northwest” (Johnson et al. in prep.).  This document provides a synthesis of 400 protocols for the collection of salmon habitat across the region.  A subset of these protocols is recommended for use by volunteers and management/research personnel.  Importantly, the focus of this document is to provide a strong scientific basis for the consistent use of data collection methodologies and data flow across the region.  

Partnerships. SSHIAP acts as a conduit and depository for salmon habitat data.  The data system currently has 31 Project Partners:  Batelle Northwest Laboratory; Evergreen State College; Grays Harbor College; Green River Community College; Jefferson County; King County; Kitsap County; Skagit County; National Marine Fisheries Service; People for Puget Sound; Pierce County Conservation District; Salmon Recovery Funding Board; University of Washington; US Forest Service; US Geological Survey; South Sound Regional Fisheries Enhancement Group; Washington Conservation Commission/Limiting Factors Analysis; Washington Conservation Commission/Conservation Reserve Enhancement Program; Washington Department of Ecology; Washington Department of Natural Resources; Washington Department of Transportation; Western Washington University; Lower Columbia Fish Recovery Board; Yakama Nation; Confederated Tribes of the Colville Reservation; Asotin County Conservation District; Nez Perce Tribe.  The Western Washington Treaty Tribes and the Washington Department of Fish and Wildlife are the lead organizations on this project.  

e. Project history (for ongoing projects) 

Begun in 1995, the Washington Department of Fish and Wildlife (WDFW) and the western Washington Treaty Indian Tribes have been the lead entities on SSHIAP (http://www.wa.gov/wdfw/hab/sshiap/index.htm).   While substantial efforts have been undertaken in western Washington, this proposal marks the beginning of SSHIAP efforts in eastern Washington; there has been no prior history with BPA to date.  A very key product from the SSHIAP effort is the cleaned and routed (and segmented) hydrolayer.  This 1:24,000 hydrolayer is a core and particularly valuable template upon which the arrays of datasets pertinent to salmonids, population distribution and status, land use, etc. are being attached.  

f. Proposal objectives, tasks and methods
Objective:  Provide a consistent, comprehensive, and scientifically-robust freshwater and riparian data system for salmonid-bearing areas (subbasins) in the Washington portion of the Blue Mountain Province.  

Tasks:  

Task A) Clean, route, and segment hydrolayer (Washington portion of 2 subbasins).  
This task will be accomplished using the following procedures:

1. Cleaning 1:24K hydrolayer:  Using a 1:24K hydrolayer, remove polygons representing lakes, reservoirs, and ponds to a separate layer called ‘waterbodies’ and delete from the stream layer.  Lakes and double-banked streams are changed to a centerline with connector arcs to the tributaries. Breaks in the linework are corrected and hanging streams are connected to main channels. Arcs are checked for direction and corrected as necessary.

2. Routing Hydrolayer:  The 100K routes and stream names are collated to the cleaned 24K layer and additional 24K streams are assigned where appropriate with route IDs assigned. Corrections to names are made at this time. A temporary route system without measures is constructed from the 100K and additional named 24K streams.

3. Gradients, basin gathering information and stream ordering is completed. During this routine unassigned type 9 linework with < 5 acre gathering basin will be removed. 

4. Stream Segmentation:  Segment points are assigned based on gradient breaks and confinement using the 10 m DEM and various wetland coverages as a base. Points are also assigned at the confluence of tributaries that have more than one reach upstream from the mainstem. 

5. Additional points are digitized at locations where tributaries and mainstems enter a lake or wetland or other major polygonal feature.

6. Final routes are then applied.

Task B) With SSHIAP staff and Project Partners, collate data on the core and secondary habitat attributes and enter into the SSHIAP system (salmonid-bearing subbasins in Washington). Determine & record gradient, confinement and elevation attributes using GIS (salmonid bearing subbasin in Washington) for the stream segments identified in Task A. Collect data on core data attributes not otherwise readily available.
Under this task, the steps are 1) assemble available salmonid habitat data sets; 2) incorporate salmon stock distribution and status.  Habitat data for SSHIAP core and secondary attributes follow methodologies developed by the program (manual forthcoming) or recommended protocols outlined in the following technical report:   

Johnson, D. H., J. A. Silver, N. Pittman, E. Greda, R. W. Plotnikoff, K. Jones, P. Roger, T. A.

O’Neil, and C. Barrett.  Inventory and Monitoring of  salmon habitat in the Pacific Northwest: directory and synthesis of 400 protocols for management/research and volunteers in Washington, Oregon, Montana, Idaho, and British Columbia. Washington Department of Fish and Wildlife, Olympia. XX p. (in prep).

SSHIAP core habitat attributes are: Stream Segments (Confinement, Gradient, and Habitat Type), Channel Length, Fish Distribution, Fish Passage Barriers, Hydromodifications, Estuarine-Nearshore Marine Habitat, Riparian Conditions, Historical Habitat Conditions, Flow, Elevation, and Geology.  SSHIAP secondary habitat attributes are: Stream Width, Temperature, Wood Debris, Water Withdrawals, Land Use, and Water Quality.  Supporting the SSHIAP system is a Microsoft ACCESS database linked to GIS mapping capabilities.  

*  Stream Segments.  Each watershed is delineated into stream segments on 1:24,000-scale maps based on gradient, confinement and habitat type using current TFW methodologies.  These stream segments are the basic building blocks of all other data storage and analysis capabilities.  

*  Habitat Types.  Hydrological features providing salmonid habitat are used in determining and labeling stream segments.  Habitat types include: small tributary, large tributary, side channel, side channel slough, distributary slough, lake/pond, wetland/pond complex, and seasonally flooded wetlands.

*  Fish Distribution.  SSHIAP attributes each stream segment with stock use by compiling information from stream surveys, Salmonid Stock Inventory (SaSI), WA Conservation Commission “Limiting Factors Analysis” mapping efforts, StreamNet, the WDFW Stream Catalog, Watershed Analyses, and field biologists.  Known fish distribution includes habitat that is documented to presently sustain fish populations and areas that have historic records of fish use, even if the fish have been extirpated.  Presumed fish distribution includes stream segments that have no records of fish use but that are below natural barriers and otherwise conform to stock-specific habitat criteria.  Potential fish distribution includes stream segments that either have historic records of fish use or no records of fish use and lie below natural barriers and otherwise conform to stock-specific habitat criteria and are located above a man-made barrier to migration.

*  Fish Passage Barriers.  Natural and artificial barriers to fish passage are recorded by stream segment.  The SSHIAP approach recognizes the variable blocking potential of individual barriers according to hydrology and fish species, and utilizes the SSHEAR methodology for fish passage criteria.  

*   Hydromodifications.  Direct changes to habitat, such as dikes, revetments, ditching, stream-adjacent roads, stream crossings, and gravel removal, are recorded by stream segment.

*  Historical Habitat:  Quantifying historical habitat is necessary to answer the question “How much historic habitat has been lost or altered from salmon production?”  A methodology for quantifying historical habitat is currently under development by the SSHIAP team; methodology will follow approaches outlined in Bortleson et al. 1980, Sedell and Luchessa 1982, Thomas 1983, Sedell and Froggatt 1984, Beechie et al. 1994, Kondolf and Larson 1995, Jay and Simenstad 1996, Collins 1997, and Pess et al. 1998.  Historical reconstruction of lost salmon and steelhead habitat provides an essential context for contemporary limiting factors analyses and restoration efforts.

Task C) Deliver web-accessible, hardcopy maps, hydrolayer, and summary products to users (all Washington subbasins).   

Under this task, hardcopy maps will be delivered through the WDFW Priority Habitats and Species Program.  GIS data (including hydrolayers) and summary products will be made available for download at the SSHIAP website (http://www.wa.gov/wdfw/hab/sshiap/).  
g. Facilities and equipment
Staff associated with this project will use standard office facilities and equipment.  
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Kondolf, G.M., and M. Larson.  1995.  Historical channel analysis and its application to riparian and aquatic habitat restoration.  Aquatic Conservation: Marine and Freshwater Ecosystems 5: 109-126.

Nowak, M. K. 2001. Draft Grande Ronde Subbasin Summary. Prepared for the Northwest Power Planning Council.

Pess, G.R., B.D. Collins, M. Pollock, T.J. Beechie, S. Grigsby, and A. Haas.  1998.  Historic and current factors that limit coho salmon (Oncorhynchus kisutch) in the Stillaguamish river basin, Washington state: implications for salmonid habitat protection and restoration.

Sedell, J. R., and J. L. Froggatt.  1984.  Importance of streamside forests to large rivers: the isolation of the Willamette River, Oregon, USA, from its floodplain by snagging and streamside forest removal.  Interntl Vereinigung fur theoretische und angewandte Limnologie Verhandlungen 22: 1828-1834.

Sedell, J. R., and K. J. Luchessa.  1982.  Using the historical record as an aid to salmonid habitat enhancement.  P. 210-223 in Armantrout, N. B. ed.  Acquisition and utilization of aquatic habitat inventory information symposium.  American Fisheries Society, Western Division, Bethesda, MD.

Stovall, S. H. (editor). 2001. Draft Asotin Creek Subbasin Summary. Prepared for the Northwest Power Planning Council.

Thomas, D.  1983.  Changes in Columbia River estuary habitat types over the past century.  Columbia River Estuary Data Development Program, Columbia River Estuary Study Task Force, Astoria, OR.
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David H. Johnson – Principal Investigator (2FTE)

Fish & Wildlife Research Scientist , WA Dept of Fish and Wildlife, 600 Capitol Way North, Olympia, WA  98501-1091, Phone: (360)-902-2603; Fax: (360)-902-2946; E-mail:  johnsdhj@dfw.wa.gov
Education
M.S. in Wildlife Science, Oregon State University, 1993; B.A. in Biology, Minor in Archaeology, Bemidji State University, 1986; Diploma, Natural Resource Technology, Brainerd Area Vocational Technical Institute, 1979; Diploma, Civil Engineering, Mankato Area Vocational Technical Institute, 1975

Biological Work Experience
· Current: Fish and Wildlife Research Scientist, WDFW 1995 to present

· Conservation Biologist, Oregon Dept. Fish and Wildlife, 1994-1995.

· Spotted Owl Coordinator, Oregon Dept. Fish and Wildlife, 1991-1994.

· Spotted Owl/Forest Management Research, Oregon State University, 1987-1991.

· Habitat Specialist, MN Dept. of Nat. Res., Wildlife Management, 1983-1987.

· Area Technician/Inventory Forester, MN Dept. of Nat. Res., Forest Mgt, 1979-1983. 

· Assistant Manager/Buyer, Minnesota Hide and Fur, 1979-1980.

· Engineering Technician, Bureau of Land Management, 1978 and 1979.

· Biological Technician, US Fish and Wildlife Service, 1979.

Selected Publications
· Has 38 conservation-based publications on wildlife, forestry, fisheries, and archaeology; e.g.: 

Johnson, D.H. and T.A. O'Neil (Manag. Dirs.). 2001. Wildlife‑Habitat Relationships in Oregon and 

Washington. Oregon State University Press, Corvallis. 736 pp. (Book/CD). 

· Cederholm, C.J., D.H. Johnson, R.E. Bilby, L.G. Dominguez, A.M. Garrett, W.H. Graeber, E.L. Greda, M.D. Kunze, B.G. Marcot, J.F. Palmisano, R.W. Plotnikoff, W.G. Pearcy, S.A. Simenstad, and P.C. Trotter.  2000.  Pacific Salmon and Wildlife - Ecological Contexts, Relationships, and Implications for Management.  Special Ed. Tech. Rep. WA Fish and Wildlife, Olympia, WA. 138 p.    

· Duncan, J.R., D.H. Johnson, and T.H. Nichols (eds). 1997. Biology and conservation of owls of the 

Northern Hemisphere: 2nd International Symposium; 1997 February 5-9 1997; Winnipeg, MB. U.S. 

Forest Service Gen. Tech. Rep. NC-190. St. Paul, MN. 635 p. 

Professional Expertise:

Engaged in the natural resource field for 26 years, with a primary emphasis on senior scientific, legal, and professional management applications in the fields of wildlife, fisheries habitat, forestry, civil engineering, and marine ecology.   Played a lead role in the development of a wildlife habitat relationships project in Oregon and Washington; salmon habitat data system for freshwater and marine habitats of Washington; surveys and management aspects of Northern Spotted Owls and Marbled Murrelets in Oregon, including a key role in the development of the Recovery Plan for the Northern Spotted Owl and subsequent work under President Clinton's Northwest Forest Plan.  Recent work has included fish/wildlife habitat and Key Ecological Function assessments across the US portion of the Columbia River Basin.  The above work has included participation on many science and advisory teams.  Since 1990, actively engaged in international fish and wildlife conservation efforts (e.g., Australia, Russian Far East, Gambia, Ecuador).  Additionally, involved in archaeology and tribal issues, especially in the Pacific Northwest. Research activities have been focused on wildlife and fish ecology and habitat relationships, with particular involvement in the worldwide conservation of owls. 

Honors and Awards: 
Special Achievement Award, Washington Chapter of The Wildlife Society for the book “Wildlife

Habitat Relationships in Oregon and Washington”; Letter of Commendation. Oregon Dept. Fish and Wildlife for efforts on the Northern Spotted Owl; Letter of Appreciation. USFS. Jack Ward Thomas for involvement in preparation of Viability Assessments and Management Considerations for Species Associated with Late-Successional and Old-Growth Forests of the Pacific Northwest - Report of the Scientific Analysis Team; 1992. Special Commendation.  Secretary of the Interior, Manual Lujan, Jr.  Highest civil service award given to non-Interior Dept. individuals for involvement in drafting the Northern Spotted Owl Recovery Plan. US Army Award for Science Fair innovation.

Lisa R. Anderson – Co-Project Manager (focus on GIS & SSHIAP Data; 2 FTE)

P.O. Box 503, Ellensburg, WA 98926

Phone: (509) 963-1752; E-mail: anderlra@dfw.wa.gov

Education: 

M.S. in Natural Resource Management, Central Washington University, Ellensburg WA, 1994-1996.

B.A. in Fine Art, Graphic Design, Central Washington University, Ellensburg, WA, 1985-1990

Liberal Arts, 1978 ‑ 1979 University of Minnesota, Minneapolis, MN, 1978-1979. 
Biological Work Experience:

· Current: Fish and Wildlife Biologist 3, WA Dept. of Fish and Wildlife, 2/2001-present

· Data Systems Specialist/GIS‑Analyst, Yakama Indian Nation, Toppenish, Washington, 1997-present.

· Interim Director, National Center for Resource Innovations (NCRI), Central Washington University, Ellensburg, WA. 1999. 

· Project Coordinator/GIS Specialist, NCRI, Central WA University, Ellensburg, WA, 1994 -1996. 

· Graduate Teaching Assistant, Central Washington University, Ellensburg, WA, 1993-1996. 

· Co‑Instructor of Desktop Cartography, Central Washington University, Ellensburg, WA, 1993, 1992 ‑ 1994/1989 ‑ 1990      

· Graphic Design Project Manager, Productions ‑ Central Washington University, Ellensburg, WA, 1992-1994; 1989-1990. 

Selected Publications:

The Unauthorized Use of Federally Developed Water: A Product of the Reclamation Era. 1996.

Professional Expertise:

Organized, operated and maintained a GIS framework for the YN Water Program · Participated in management planning for YN cultural and natural resource departments including: Fisheries, Wildlife, Cultural Resources, Range, Environmental Protection, Forestry and Water Program · Data development and map production for the Water Program and other YN DNR offices · GPS data collection/development  · Coordinated with other GIS personnel to structure and facilitate a Tribal GIS network · Supervised and instructed Tribal technicians and interns.

Evaluated Cooperative Program status with: U.S. Dept of Agriculture, NRCS, Yakama Indian Nation, Kittitas Reclamation District, U.S. Bureau of Reclamation, Kittitas County, The Nature Conservancy, for projects including: Riparian/fisheries habitat delineation, surface water data development, soils data development, endangered plant species site delineation, road atlas development, irrigation facility technical support · Budget evaluation and structuring · Hardware procurement for GIS · Participation in nation workshop as Northwest Regional representative for NCRI · Confer with local, state and federal agencies for ongoing cooperative relationships. 

Oversee GIS projects · Procedural planning and scheduling, · Training and supervision of student employees · Develop GIS layers for soil type, riparian habitat, fisheries habitat, endangered plant species, irrigation facility  · Transform scanned imagery/data conversion · Quality control procedure development · Proof and edit data · Archive and retrieve data · Map design and production.

Projects: 

Data development for the Wapato Irrigation Project.  Digitizing all linear and point features comprising the facility; Coordinate with BIA personnel for accuracy verification; digitizing, proofing and editing stages · Development  of map series for Biological Assessment;  

Map production for the Toppenish Creek Corridor Enhancement Project; development of a map series for publication in a plan to be presented to U.S. Dept. of Interior; data development of geomorphological features of the Toppenish Basin; coordination with the Consulting Engineer for development of data for regional flood abatement, planning and mitigation; Diagram production for the National Environmental Hazards and Earthquake Study in association with U.S.G.S. and YN; interpret field diagrams; 

YN Representative to Intertribal GIS Council · Participation included presentations at national conferences and responsibility as Chairperson of the Education Committee; Member of Integrated Resource Management Team; additionally, participated in policy decision making process, GIS analysis and map 

Related Experience and Skills:

ArcInfo, UNIX operating system, Quark Express, Bookkeeping, Arc View, NT operating system, Adobe 

Illustrator · System Administration, GRASS, PC/Mac Systems· Adobe Pagemaker Procurement, GPS data 

collection, Large format scanning, Powerpoint Scheduling, GIS data conversion, AML, Photoshop  Budget Management. 

Paul Sekulich - Manager, Environmental Restoration Division (will oversee staff responsible for inventory, prioritization, corrective actions, inspection, and maintenance of fish passage barriers and water diversions: 1 FTE)
Habitat Program

Washington Department of Fish and Wildlife, 

600 Capitol Way North, Olympia WA 98501-1091 

EDUCATION

DOCTOR OF PHILOSOPHY (Forestry Science-Fisheries), University of Idaho (1980)

MASTER OF SCIENCE (Fishery Biology), Colorado State University (1974)

BACHELOR OF SCIENCE (Fishery Biology), Colorado State University (1969)

EXPERIENCE

ENVIRONMENTAL RESTORATION DIVISION SUPERVISOR
Washington Department of Fish & Wildlife

January 1991 to present - Supervised the Environmental Restoration Division that includes the Environmental Engineering Section (EES) and the Salmonid Screening, Habitat Enhancement and Restoration Section (SSHEAR).  This Division is the agencys unit that plans, constructs, and evaluates statewide capital habitat projects and provides professional technical assistance to support state, local, and federal initiatives to maintain and restore wild salmonid populations and their habitat.  This incorporates 1) a program for fish screen construction and installation, 2) a program for habitat enhancement/restoration projects, 3) a program for stream obstruction inventory and removal, 4) a program for inspection and maintenance of fishways and fish screens, 5) a program for inventory of unscreened water diversions, 6) consultation, information, and education activities within and outside the agency related to restoration and protection of salmonid habitat, 7) statewide fish passage and screening database formulation and maintenance, and 8) salmonid habitat research coordination.  The Division has about 80 FTEs and $12.2 million budget each biennium.

HARVEST MANAGEMENT DIVISION ASSISTANT CHIEF
Washington Department of Fish & Wildlife

September 1979 - January 1991- Assistant Chief of the Harvest Management Division in the Planning, Research, and Harvest Management Program.  Responsible for planning and supervising the Departments salmon harvest management activities in Puget Sound.  Also approved and assisted in the development of joint fishery management plans for 17 Indian tribes and provided input to the Pacific States Fishery Management Council and to international salmon negotiations between the United States and Canada.  Responsible for an annual budget of approximately $2,000,000.

FISH BIOLOGIST 4
Washington Department of Fisheries

July 1978 - September 1979- Supervised the Indian Fishery Project in the Washington Department of Fisheries Salmon Program.  Reviewed, developed, and recommended management schemes and regulations for treaty Indian and non-Indian salmon net fisheries in Puget Sound based on run sizes, catch data analysis, and state, federal, and international regulations

FISH BIOLOGIST 3
Washington Department of Fisheries

May 1977 - July 1978 - Supervised the Commercial Net Fishery Project in the Salmon Program.  Assisted in the formulation of regulations for various commercial salmon net fisheries in Puget Sound.  This required integration of state, federal, and international regulations, and incorporation of pre-season run size predictions into net fishery management schedules that ensured satisfaction of biological and legal requirements.   Also coordinated and directed the Departments test fishing program in Puget Sound.

June 1974 - May 1977 - Involved with research that entailed analysis of fish weir efficiency and determination of relationships between stream variables and the carrying capacity of Idaho streams for rearing juvenile chinook salmon.  Designed the experiments, collected data from five streams and four experimental channels, analyzed experimental results, and summarized results in a doctoral dissertation and completion report.

September 1972 - June 1974 - Involved with research funded by the Bureau of Sport Fisheries and Wildlife that entailed analysis of age, growth, survival, food habits, spatial distribution, angler vulnerability, interactive segregation, and management potential of Snake River cutthroat trout in three Utah reservoirs.  I designed the experiments, collected and analyzed experimental data, and summarized results in a Master of Science thesis.

PUBLICATIONS

Have 16 publications dealing with estimation of salmon runs, population status, carrying capacity, and management aspects dealing with Chum, Sockeye, Chinook, Coho, Cutthroat Trout,  

PROFESSIONAL SOCIETY MEMBERSHIPS

1.
American Fisheries Society

2.
Phi Kappa Phi National Honorary Fraternity

3.
Xi Sigma Pi Forestry Honorary Fraternity

HONORS, AWARDS, AND FELLOWSHIPS

1.
Phi Kappa Phi National Honorary Fraternity

2.
Xi Sigma Ph Forestry Honorary Fraternity

3.
Phi Betta Kappa recognition

4.
Bachelor of Science with Distinction

5.
Honor Graduate - U.S. Army Advanced Infantry School

6.
Honor Graduate - U.  S.  Army Infantry Officer Candidate School

7.
Army Commendation Medal

8.
Undergraduate Scholarships - 1966/67, 1967/68, 1968/69

9.
Bureau of Sport Fisheries and Wildlife graduate stipend and research grant

10.
U.  S.  Forest Service graduate stipend and research grant

Ned Pittman –Operations Co-Manager (focus on SSHIAP Operations and Data Delivery; 2 FTE)

Washington Dept. of Fish and Wildlife

Olympia, WA 98501-1091

Phone: (360) 902-2568; E-mail: pittmnrp@dfw.wa.gov

Education:

B.S. in Salmonid Biology/Ecology/Hydrology. The Evergreen State College, Olympia, WA, 2000. 
Biological Work Experience:

· Current: Fish and Wildlife Biologist 2 (Salmonid Habitat Specialist), WA Dept. Fish and Wildlife, Olympia WA, 4/2000 – present. 

· Teachers Assistant (Salmonid Ecology: A Field Course), The Evergreen State College, Olympia WA, 9/2000-12/2000.

· Field Technician (intern/volunteer), Department of Natural Resources, Olympia WA, 1/2000-3/2000. 
· Field Technical Aid, Thurston Conservation District, Olympia WA, 8/1999-9/1999.    

· Field Technician (intern/volunteer), Department of Natural Resources, Olympia WA, 9/1999-12/1999 

· Field Technician (intern/volunteer), Thurston Conservation District, Olympia WA, 7/1999-9/1999.     

· Field Technician (intern/volunteer), Department of Natural Resources, Olympia WA, 12/1998-3/1999. 

Selected Publications:

· Pittman, N., J. A. Heinis, C. J. Cederholm, In prep. Bird, Mammal, and Invertebrate Consumption of Chum Salmon (Oncorhynchus keta) Carcasses at Kennedy Creek, Mason County, Washington, Winter 1998-1999. 

· Pittman, N. In prep. An Observation of Cougars Feeding on a Salmon Carcass in Southwest Washington. 

· Jauquet, J. M., N. Pittman, J. A. Heinis, S. R. Thompson, N. Tateyama, C. J. Cederholm. In prep. Observations of Chum Salmon (Oncorchynus keta) Carcass Consumption by Various Wildlife Species, and Spawning-Caused Changes in Water Chemistry and Streambed Microtopography at Kennedy Creek, During 1997-2000. 

Professional Expertise:

Possessed knowledge of methods and practices of land management, soil conservation, habitats, food and habits of wildlife; technical habitat processes; elements of habitat for wildlife and fish; fish and wildlife habitat management techniques; environmental regulations; principles and procedures of fish, wildlife or habitat biological research; fish culture, and fish management; standard laboratory and field methods and statistical data processing relating to fisheries work; fish species, their habits, and life histories; factors influencing the capacity of water bodies to sustain fish populations; hatchery operations and treatments for common fish diseases and parasites; fish collection and spawning procedures, and  fishing regulations
Specific job duties include: 

Completed a basic watershed analysis and technical paper presenting the results for the Woodland Creek system in Lacey, Washington with the cooperation of two fellow students.  Reviewed the scientific literature, discussing the role of spawning Pacific salmon in terrestrial and freshwater habitats in a technical paper.  Reviewed the scientific literature, discussing the evolution of spring spawning among the genus Oncorhynchus in a technical paper.  Designed and conducted a study examining the interception of precipitation by various stand and tree types on the Evergreen State College campus with the help of two fellow students.

Received training and quality assurance in TFW monitoring protocol from the Northwest Indian Fisheries Commission, Olympia WA.  Authored an in-house informational paper examining the bull trout; it’s biology, life history strategy, and environmental needs.  Collected data concerning salmonid habitat and spawning gravel, LWD, and morphological form according to TFW Responsible for the acquisition, entry, coordination, QA/QC, analysis, and reporting of salmonid habitat data as part of the Salmon and Steelhead Habitat Inventory and Assessment Program (SSHIAP).  Provide salmonid habitat data and distribution information to the Ecosystem Diagnosis and Treatment (EDT) process.  Draft, refine, and/or evaluate methodologies and survey protocols relative to current and historic freshwater salmonid habitats.  Coordinate and track Federal, Tribal, local government and other state agency salmonid recovery, restoration, and protection efforts.  Train inter- and intra-agency staff in current salmonid habitat methodologies related to SSHIAP and EDT.  Conduct fieldwork to verify SSHIAP modeling efforts. 

Eva Greda –Operations Co-Manager  (focus on Integration of Blue Mountain Province Habitat Data Systems; 2FTE) 

Washington Department of Fish and Wildlife, Olympia WA, 98501

(360) 902-2411; gredaelg@dfw.wa.gov
Education:

The Evergreen State College, Olympia, WA, 1995-1996

B.S. in Cell Biology, Western Washington University, Bellingham, WA. 1996. 

Biological Work Experience: 
· Current: Fish and Wildlife Biologist 2, Department of Fish and Wildlife, Habitat Management Division, Olympia, WA, 1999-present. 

· Office Assistance Senior, Office of the Attorney General, Olympia, WA, 1997-1999

· Research Assistant III, Western Washington University, Bellingham, WA, 1996-1997. 

· Teaching Assistant, Western Washington University, Bellingham, WA, 1996-1997

Internship: USDA Forest Service Research Station, Tumwater, WA,  April 1993 – July 1993:

Selected Publications: 

· Johnson, D.H. and T.A. O'Neil (Manag. Dirs.). 2001. Wildlife‑Habitat Relationships in Oregon and 

Washington. Oregon State University Press, Corvallis. 736 pp. (Book/CD). 

· Cederholm, C.J., D.H. Johnson, R.E. Bilby, L.G. Dominguez, A.M. Garrett, W.H. Graeber, E.L. Greda, M.D. Kunze, B.G. Marcot, J.F. Palmisano, R.W. Plotnikoff, W.G. Pearcy, S.A. Simenstad, and P.C. Trotter.  2000.  Pacific Salmon and Wildlife - Ecological Contexts, Relationships, and Implications for Management.  Special Edition Tech. Rep. WA Department of Fish and Wildlife, Olympia, WA. 138 pp.   

· Greda, E. L., and D. H. Johnson. In prep. Relationship Between Pacific Salmon and 605 Species of Birds, Mammals, Reptiles, and Amphibians in Oregon and Washington. 

Professional Expertise:

Possesses knowledge of methods and practices of land management; habitats, food and habits of wildlife; technical habitat processes; elements of habitat for wildlife and fish; fish and wildlife habitat management techniques; principles and procedures of fish, wildlife or habitat biological research, and fish management; standard laboratory and field methods and statistical data processing relating to fisheries and wildlife work; fish and wildlife species, their habits, and life histories. 

 Specific job duties include: 

Assisted in timely completion of data entry, quality assessment/control, and summarization of wildlife and habitat data that was incorporated into the data matrices under the “Wildlife and Species Relationships in Oregon and Washington” (SHP) project. Lead role in development of the index and glossary, finalizing the photographic needs of the SHP, and finalization chapter materials for the final SHP publication – Wildlife-Habitat Relationships in Oregon and Washington, reviewing the format of chapter sections, co-authoring several chapters (marine, habitat descriptions, salmon-wildlife relationships);  Maintenance of WDFW Wildlife Diversity Library at the Habitat office in Olympia. 

Lead role in development and finalizing of Key Ecological Functions of Resident Fish in the Columbia Basin, including logistics and organization of expert panel sessions to characterize functions of fresh water fish and their habitat involving close cooperation with other agencies; development of the matrices for the panels; development of Microsoft Access database to store the data from the panels; and quality assessment/quality control and summarization of the subsequent data. 

Assisting in the organized expansion of the Salmon and Steelhead Habitat Inventory and Assessment Project (SSHIAP); involved in the development of the SSHIAP Executive Summary brochure for the 2001 legislative session. 

Currently involved in the development of a technical report, Monitoring Salmon Habitat in the Pacific Northwest. Directory and Synthesis of ~90 protocols for sponsors and volunteers in Washington, Oregon, Montana, Idaho, British Columbia and Alaska. 
Involved in a research leading to a search for sequence homology between caudal gene of Drosophila melanogaster and cDNA of Nasonia vitripensis. Among molecular techniques used were: DNA extraction, purification, and sequencing; PCR reaction; Northern and Southern Blotting; hybridization with radioactive and immunofluorescent probes; culturing stocks of E.coli, bacteriophage (, and stocks of Nasonia vitripensis. 

Scott E. Anderson – Operations co-manager (Responsible for the collection of field data: 2 FTE)

WA Dept. Fish and Wildlife

2108 Grand Boulevard

Vancouver, WA 98661-4624

RELEVANT PROFESSIONAL EXPERIENCE

Current: Fish and Wildlife Biologist 2,  Salmon Steelhead Habitat Inventory Assessment Program (SSHIAP) Habitat Science Team, Habitat Program, Washington State Department of Fish and Wildlife, Region 5.  October 2000 to present.

· Responsible for acquisition, documentation, coordination, and entry of salmonid habitat data related to recovery efforts in Washington State; lead entity outreach in Water Resource Inventory Area  (WRIA) 28. Generation of GIS coverages of various habitat criteria; data quality control from outside sources; and data contact with Olympia Staff.  Frequent correspondence and cooperation with state, federal, tribal, private, and local agencies, and area biologists.  Supervisory Position. Computer applications: Arcview 3.2a. Access 2000, Excel.

Environmental Specialist 2,  Washington State Department of Ecology, Environmental Assessment Program.   July 1999 to October 2000.

· Supervised crew for biological, chemical, and physical stream surveys for REMAP and EMAP (i.e., EPA protocols).  Quantified physical stream habitat, and fish and amphibian assemblages; sampled and sorted invertebrates; sampled water chemistry; and identified freshwater fish in the field and lab. Working knowledge of northwest ESA species and ESU’s.  Correspondence and cooperation with various federal, state, tribal, local, and private agencies.  Public outreach. Computer applications: Access, Excel, Arcview 3.2. 

  Wetland Monitor, Intern, Washington State Department of Transportation. July-September, 1998

( Formal biological monitoring of WSDOT mitigation sites.  Included formal bird surveys (by sound and sight), vascular species identification using transect-plot method, hydric soil identification with Munsel soil chart, vegetation mapping, benthic macro-invertebrate identification, general site description. 

Forest Surveyor, The Evergreen State College. July-October, 1998 

( Surveyed fir and maple forests using electronic survey scope, and set up research plots for canopy research class.

Researcher, Cook Inlet Aquaculture, Soldotna, AK. July-September 1996; April-September  1997.

( Collected research data on adult and juvenile sockeye salmon, Dolly Varden char, coho salmon, and rainbow trout migration escapement.  Data collection methods included: scale samples, length and weight measurement, and smolt otolith removal.  Organized data and kept highly accurate field notes at remote location.  Performed expert fish identification. 

Administrative Intern, Washington State Department of Health Division of Drinking Water, Olympia, WA. August-November 1993.

( Researched water usage, wrote and reviewed public policy, served as public information source. 

EDUCATION









Master of Environmental Studies,  The Evergreen State College, Olympia, WA, October 1999. 

Thesis topic: Freshwater wetland rearing of juvenile chinook salmon and other salmonids: potential for restoration in Puget Sound.

Related Coursework:
(Salmon Ecology 

         
 (Surface Water Hydrology        

(Spring Spawning Salmon

 (Wetlands Natural and Created

             
(Natural Resource Management
 
 (Watershed Management


Bachelor of Science, Environmental Policy and Assessment, Huxley College of Environmental Studies, Western Washington University, Bellingham, WA, 1993.
Related Coursework:
(Policy & Assessment

(Toxicology

(GMA, SEPA, NEPA

(Environmental Impact Assessment





(Environmental Law 

(Water Quality Lab

RELEVENT TRAINING

(Data with Arcview,  Spring 2001.  Washington Department of Ecology , Olympia, WA.

(Access 2000,  Spring 2001. Washington Department of Fish and Wildlife, Olympia, WA.

(Train the Trainers,  Winter, 1999. EPA Rapid Bioassessment Protocols, EPA, Corvalis, OR
(Arcview Basics,  Winter 1999. Washington Department of Ecology, Olympia, WA.

(Basic First Aid and CPR. 1996-2000 consecutive years.

(Cold Water Survival. April 1997.  Cook Inlet Aquaculture, Kenai, AK. 

RELATED SKILLS

· Excellent communication skills


( Excellent technical writing skills 

( Highly experienced with field work


( Knowledgeable with ESA listed salmonid species and ESU’s, ESA section 7,10

( Proficient with juvenile and adult salmonid identification.

· Identification of non-salmonid freshwater fish species

· Fluvial in-channel and off-channel habitat formation and identification

 
( Salmonid population estimation methods

· Salmonid redd identification 

( Smith-Root POW Backpack Electrofisher.

( Various flow control structures, smolt traps, wiers 

( Clinometer, Marsh-Mcbirney flow meter, sinuosity

· Orion conductivity meter, pH, YSI DO.

( Riparian vegetation coverage estimation, large woody debris tallies and measurements

( Invertebrate identification to family

( Electronic and manual survey scopes.

( Word, Excel, Access, Desktop Publisher, Arcview GIS, GPS

( Experienced with regulatory language of NEPA, SEPA, GMA, ESA, HCP, HPA

             ( Powerboat operation, large truck, backhoe, chainsaw, forklift.

Carolyn E. Pearson - Project Co- Manager (focus on SSHIAP Data Systems; 2 FTE)

124 N. Delaware Av. #2. Wenatchee, WA 9881 

Phone: (509) 963-1752; E-mail: pearscep@dfw.wa.gov

Education:

M.S. in Stream Ecology and Rangeland, Oregon State University, Corvallis, OR

Fisheries/Rangelands 1 year of graduate school, Oregon State University, OR

B.S. in Marine Science/Biology, minor in Chemistry, University of Miami, FL

Biological Work Experience:

· Current: SSHIAP Regional Project Manager, WA Dept. of Fish and Wildlife, 11/2000-present

· Fisheries Technician, WA Dept. of Fish and Wildlife, 7/2000-11/2000

· Fisheries Technician, WA Dept. of Fish and Wildlife, 5/1999-7/1999

· Biological Technician: Fish, USDA Forest Service, 3/1996-10/1996

· Fish Biologist, USDA Forest Service, 8/1995-2/1996

· Hydrologic Technician, USDA Forest Service, 5/1995-8/1995

· Experimental Biological Aide, OR Dept. of Fish and Wildlife, 10/1994-2/1995

· Biological Technician: Fish, USDA Forest Service, 5/1994-10/1994

· Biological Technician: Fish, USDA Forest Service, 6/1993-10/1993

· Graduate Teaching Assistant, Oregon State University, 1/1993-6/1993

· Graduate Research Assistant, Oregon State University, 3/1992-1/1993

· Fisheries Biologist Intern, C.R.I.T.F.C., 5/1991-12/1991

· Resident Assistant, University of Miami, 8/1990-5/1991

· Hydrologic Technician, Biscayne National Park, 7/1990-8/1990

· Biology Laboratory Assistant, University of Miami, 9/1987-3/1990

Selected publications:

· Fryer, J. K., C. E. Pearson, and M. Schwartzberg. 1992. Age and Length Composition of Columbia Basin Spring Chinook Salmon at Bonneville Dam in 1991. Technical Report 92-1. Columbia River Inter-Tribal Fish Commission. 

· Fryer, J. K., C. E. Pearson, and M. Schwartzberg. 1992. Identification of Columbia Basin Sockeye Salmon Stocks Using Scale Pattern Analyses in 1991. Technical Report 92-2. Columbia River Inter-Tribal Fish Commission. 

Professional Expertise:

Assisted landowners in Wahklakum and Cowlitz Counties with the development of resource management systems. Designed and implemented practices that improve management of natural resources. Provided general technical assistance to private landowners in accordance to the Natural Resource Conservation Service, Field Office Technical Guide. 


Involved in Conservation Planning including gathering and assembling data to plan resource management systems with landowners, scheduling application of practices, and providing technical assistance necessary to apply practices within the planned systems. This included creation of specific landowner plans for the Conservation Reserve Enhancement Program to increase riparian buffer widths. 


Participated in watershed management planning by collecting and using field data, summarizing the findings, and managing the watershed database. Provided assistance in watershed planning efforts based on the principals of Coordinated Resource Management Planning. Assisted with coordinating and facilitating public meetings, helping groups arrive at consensus decisions, compiling and presenting resource data to watershed community groups, and developing plan documents. Represented the District with the Board of Supervisor/Supervisor concurrence at meetings and conferences with County, State, and Federal agencies and landowner groups to assist with providing or exchanging technical information. 


EVOS Project leader, responsible for all the aspects of the success of the project including: boat contracting, purchasing, budget administration, field work, data management, personnel supervision including hiring and training, and public relations. 


Conducted stream surveys in determination of riffle: glide ratios and general assessment of impacts on streams. Modified and existing /Environmental Assessment to reflect the Existing Conditions of the Marley/Texas Heat Prescribed burn area and comply with NEPA standards. Performed a Timber Sale Environmental Assessment Inventory to determine the intensity of the Boundary wildlife burn, gradient, soil duff layer remaining and tree diameters in several proposed timber sale units. 

Martin Hudson – Operations Co-Manager (focus on GIS and Hydrolayer Technology; 1 FTE)

Information Technology Application Specialist 4, Washington State Department of Fish and Wildlife, Olympia, WA, 98501; Phone: (360) 902-2487;  E-mail: hudsomgh@dfw.wa.gov

Education:

B.S. in Geography, The University of Wyoming, Casper College, Casper, Wyoming. 1987

M.P. in Watershed Resources Planning with GIS emphasis, The University of Wyoming, Casper College, Wyoming, 1989. 

Professional Work Experience:

· Current: Information Technology Application Specialist 4, WA State Department of Fish and Wildlife, Olympia, WA, 1999 – present. 

· Computer Technology Consultant 3, WA State Department of Fish and Wildlife, Olympia, WA, 1995-1999

· Computer Technology Consultant 2, 1992-1995.

Selected Publications:

Ostresh, M. S., Jr., R. A. Marston, and W. M. Hudson. 1990. Wyoming Water Atlas. A Wyoming Centennial Publication. University of Wyoming, Laramie, Wyoming. 

Professional Expertise:

Performs or leads analysis, consulting, design, programming, maintenance, and/or support for major applications, support products, projects, multi-functional databases or database management systems that impact multiple business units or functions. Operates on a senior professional level, where is independently responsible for multiple applications of moderate size/complexity or a large, major application that is vital to program delivery.  Possesses advanced technical skill (e.g. a high degree of expertise in business consulting or modular component software construction, or an understanding of database technology on several platforms) and understands the business from the perspective of a senior business person and are conversant in the customer’s business language.  

Specific job duties include: 

Development of specifications and codes, tests, and implementation of specifications for major, complex applications as well as support, maintenance of and enhancement of existing large, major applications;

Planning and facilitating application interfaces and application integration; development of complex interfaces for data exchange among diverse transactional applications; 

As a project leader of a major project, develops project plan, sets and maintains project schedule, coordinates design/maintenance and testing, assigns and leads staff, ensures standards are met (quality assurance), develops and implements communication strategy, manages budget;

Analysis of complex problems; assisting others in de-bugging problems with vendor products; development of  work-arounds and consults with senior technical staff to resolve complex technical problems;

Researching issues related to environment, platforms, software and hardware requirements; research and analysis may result in application of new technology requiring new application training;

Plans, analyzes, and develops application requirements; develops alternative solutions and makes recommendations; facilitates application approval process;

Analyzes business needs, develops requests for proposals, feasibility studies, decision packages, etc. for medium and large projects/issues;

Performs data analysis; develops and maintains logical data models; maintains data repository, including design and development of applications for maintaining and reviewing repository information.; trains and assists staff in use of repository;

Design and implementation of physical databases from logical models including request for disk space, development of load procedures, and preparation of data for loading; monitoring database management system and application performance, analysis and documentation of performance problems, implementation of performance improvements and backup processes, and performing recovery as needed; assistance in the testing of disaster recovery process; testing and evaluation of software packages; provision of required security accesses; design, development, and maintenance of common modules of a database management system; Design and development of formal training classes for large groups of users and other technical staff.   
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