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Section 9 of 10. Project description

a. Abstract 
Fish passage barriers and inadequate screening conditions at diversions and lake outlets exist on WDFW-owned and managed lands.  These problems must be corrected in order to accomplish agency salmonid recover efforts and to comply with several fish passage and screening laws (RCW 77.16.210, 77.55.040, 77.55.060, 77.55.070).  Problem facilities include culverts, dams, fishways, lake outlets, and water diversions.

This is a proposal to correct all fish passage and screening problems on WDFW lands within the Yakima Subbasin.  WDFW’s Salmonid Screening, Habitat Enhancement, and Restoration (SSHEAR) protocols will be used for all activities.  Lands must be inventoried for fish passage structures.  Fish passage parameters will be assessed for each structure.  Structures will be prioritized for corrective actions based on fish presence, suitable habitat availability, correction costs, etc.  Structure replacement, correction or removal will be scheduled and completed.  Lastly, passage and screening facilities will be annually inspected and maintained to ensure long-term fish passage and protection. 

b. Technical and/or scientific background
There are approximately 205,000 acres of WDFW lands in the Yakima Subbasin.  These lands fall on four primary management units called Wildlife Areas(WA):  LT Murray WA, Wenas WA, Oak Creek WA and Sunnyside WA (Figure 1).  Additionally, there are approximately 36 water access sites owned by the agency.

Numerous fish passage barriers exist on these WDFW lands creating a situation where  suitable habitat is not available to federally listed anadromous and resident fish species.  A systematic inventory of all fish passage structures, suitable habitat, and fish presence is needed to identify where passage problems exist and, further, where financial resources are best spent to provide fish access to habitat upstream of current blockages.

With very limited resources, WDFW has started an inventory of fish passage structures on agency lands.  Inventories have been completed for approximately 50,000 acres (7 percent) of the nearly 800,000 acres that the agency manages.  The inventory of the 30,000 acre Methow WA in Okanogan County identified that fish passage barriers alone prevent access to 23,580 and 58,465 square meters of potential spawning and summer rearing habitat, respectively.
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Figure 1. Washington Department of Fish and Wildlife Lands (Wildlife Areas) within the Yakima Subbasin.

At the current rate it will take 30 years to inventory all WDFW lands, and there are no funds available to take corrective actions.  Mitigation dollars could address this problem by providing funding for inventory work to be completed on  25 percent (205,000 acres) of WDFW lands over the next five years.  Funds allocated starting in FY2004 would be used to complete construction activities where passage corrections are needed.

The Yakima Subbasin Summary and the Watershed Assessment (Appendix C) have identified fish passage as a significant problem throughout the subbasin.  Upstream and downstream migration is blocked or impeded at numerous locations by diversions, culverts, and other structures.  Table ES-11 in Appendix C lists 21 tributary water bodies where fish passage barriers or unscreened diversions are known to exist.  Several of these rivers run through WDFW lands including Taneum Creek, Manastash Creek, Wenas Creek, Cowiche Creek and the Upper Tieton River.  Additionally, there are several miles of the  Yakima River that also run adjacent to WDFW lands.  Many additional passage and screening structures have never been surveyed to assess existing problems.        

c. Rationale and significance to Regional Programs
This project would directly address several goals and objectives identified in The Yakima Subbasin Summary and shared by the NMFS Biological Opinion and the 2000 Fish and Wildlife Program.  Goals and objectives of the Subbasin summary include:

GOAL 3:

Objective 12 – Maintain existing fish passage facilities and screens, construct fish passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources.  

Inventory, construction and ongoing inspection and maintenance of fish passage facilities are integral components of the project.  This will enable WDFW to be consistent with state passage and screening law while specifically addressing passage and screening problems identified in the Yakima Subbasin Summary on several Yakima River tributaries including Taneum Creek, Manastash Creek, Wenas Creek, Cowiche Creek and the Upper Tieton River.

Objective 10 – Reestablish stocks in historically inhabited areas.

Natural recruitment of  stocks into historical habitat will be possible as access barriers are removed.  Passage correction activities will be prioritized based on available suitable habitat measured as part of the inventory protocol and based on the estimated number of adult salmonids that can potentially be produced by each square meter of habitat.

GOAL 1:

Objective 4 – Maintain and restore stock distribution of native char and their habitat throughout their historic range.
Access to historic range will increase as barriers are removed. 

Objective 5 – Continue mapping and collecting habitat information on Yakima watershed.

As the inventory is completed, data collected will be entered into a database linked to GIS locational information.

NMFS Biological Opinion states that “when related to the basic habitat needs of listed anadromous fish, tributary habitat efforts have the following objectives:  Passage and diversion improvements—address in-stream obstructions and diversions that interfere with or harm listed species.”  The Reasonable and Prudent Alternative Action 149 indicates that BOR will take the lead in several subbasins in coordination with several federal and state agencies.  WDFW is already working with BOR in the Yakima Subbasin.  This proposal is a logical extension in addressing passage and screening issues on WDFW lands utilizing an established proven methodology.

Habitat strategies in the 2000 Fish and Wildlife Program document calls for strategies to expand habitats “that have been historically productive or have a likelihood of sustaining healthy populations by reconnecting or improving habitat.”  WDFW lands, managed first for fish and wildlife and second for recreational opportunities, have suitable habitat for fish.  By addressing fish blockages and screening problems, additional habitat will be available for fish.  

d. Relationships to other projects 
Efforts are currently under way on WDFW lands to accomplish several objectives listed in the Yakima Subbasin Summary.  Wildlife Areas are managed to maintain, protect and improve upland and riparian habitats for fish and other wildlife species.  ESA species and species diversity rank high as activities are prioritized.  The relationship between this project proposal and existing efforts on WDFW land is important because suitable fish habitat exists on WDFW lands and would become available if passage problems were corrected as proposed.

There are also several other projects historically funded with mitigation dollars  accomplishing similar passage or screening activities.  With Phase I and II efforts to properly screen diversion on the mainstem Yakima River being completed, and Phase III focusing on Yakima River Basin tributaries, now is an opportune time to start addressing screening and blockage issues on 205,000 acres of WDFW lands spreading from the mainstem high upstream on several tributaries.      

e. Project history (for ongoing projects) 

Not Applicable

f. Proposal objectives, tasks and methods
Objective 1: Construct fish passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources.  Reestablish stocks in historically inhabited areas.

Task 1 - Inventory streams to identify fish passage barrier and screening problems.  Approximately 40,000 acres will be surveyed annually.  Prioritize projects and design/engineer projects to correct problems.  A comprehensive fish passage report will be produced for each Wildlife Area when the inventory and prioritization process has been completed.  The Olympic Wildlife Area Fish Retrofit report (Gower et al.  2000) is attached as an example of one of these reports.  

Task 2 - Repair, replace or remove barriers and screening structures.  Twenty percent of problem structures will be corrected annually starting in FY2004.

Fish populations will reestablish naturally as fish passage barriers, which have been prioritized based on the amount of available suitable habitat and the estimated number of adult salmonids that can be produced by the habitat annually, are corrected.

Objective 2: Inspect and maintain existing fish passage facilities and screens.

Task 1 – Annually inspect all structures and maintain as needed.

Methods

Because there are fish passage and screening problems on WDFW lands across the state. The agency developed a priority index to determine where to emphasize passage and screening inventory and correction activities.  The priority index was calculated for each Wildlife Area according to the ranking of four separate factors:  estimated number of  problem passage or screening structures, anadromous and/or resident utilization, local stock status, and the existence of any high profile fish passage issues of public interest.

Of sixteen Wildlife Areas in eastern Washington, the Wenas, LT Murray and Oak Creek ranked the third, fourth and fifth most critical Wildlife Areas to be addressed for fish passage and screening problems.  The inventory has already been completed on the Methow Wildlife Area that ranked number one.  This proposal focuses on WDFW lands where the agency hopes to realize the greatest potential benefits to opening up new fish habitat.   

Tested and approved inventory protocols that have been adopted by the Fish Passage Task Force (created under SB5886, 1997) will be used to inventory passage and screening structures in streams (Wagner and Sekulich  1997).  Measurements are compared to standards embodied in WACs and NMFS standards.  These well established methodologies are described in detail in the attached Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW 2000) developed by the Salmon Screening, Habitat Enhancement, and Restoration (SSHEAR) Section within the WDFW.

Protocols for Fish Passage Features (Culverts and Dams)

The goal of the inventory is to locate structures, determine the barrier status, and prioritize the need to correct any problems identified (Figure 2). Each passage structure must be located with coordinates obtained with a global positioning system (GPS).  A determination is made as to whether the stream is fish bearing or not; if the stream is non-fish bearing, then limited information is collected on the structure.  On fish bearing streams, detailed physical measurements of the culvert and stream are taken to describe the site and allow for the barrier analysis.  The amount of information collected depends upon whether the barrier status can be determined in the Level A analysis.  If the culvert is determined to be a barrier or a non-barrier in the Level A analysis, no further culvert data collection is required.  If the barrier status is still unknown, then a Level B analysis must be completed.  The Level B analysis involves collecting more detailed information required to run a hydraulic model to determine the barrier status of the structure.  
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tc "Figure 1.  Overview of the barrier assessment protocol. " \f D 
                    Figure 2.  Overview of the barrier assessment protocol. tc "Figure 1.  Overview of the barrier assessment protocol. " \f D 
Once a culvert has been identified as a barrier, it is necessary to assess the potential habitat gain that would be achieved if the barrier was corrected.  A downstream check is first conducted to determine if the barrier culvert is physically accessible to anadromous salmonids or if a significant quantity of resident salmonid habitat exists immediately downstream.  For resident salmonids, a significant habitat reach must be at least  200 meters in length, have a gradient <20%, and be free of other natural point barriers.  If there is no anadromous salmonid access or significant resident salmonid habitat below the culvert, no further evaluation would be conducted.  In anadromous waters the habitat gain will always be upstream of the barrier culvert, but in resident waters the habitat gain is the smaller piece of habitat whether it is upstream or downstream of the barrier culvert.  For instance, if there are 600 meters of habitat downstream of a barrier and there are 2,200 meters of habitat upstream, the downstream habitat would be quantified and used to prioritize the project for repair.

The potential habitat gain that would be realized if a blockage were repaired is measured by incrementally sampling the length of the stream or, using an expanded threshold determination, taking measurements in the first 200 meters and expanding to estimate the total habitat gain.

Once the potential habitat gain has been quantified, then it is possible to prioritize projects to achieve the greatest gain for dollars spent.  The Priority Index (PI) takes into account the habitat gain, the mobility and health status of the fish stocks that would benefit from increased access to the habitat, and the projected cost of the project.  The PI is a valuable tool to be used with other relevant factors to select projects for correction.

Information collected at each site is described in the attached document.  The SSHEAR (SSHEARBase) database functions as a central repository for information resulting from inventories conducted throughout the state.  This information is used to locate, prioritize, select, and implement fish passage and screening projects vital to the recovery of Washington’s salmonids.

Protocols for Surface Water Diversions

Figure 3 gives an overview of the entire process from locating the diversion through prioritizing for correction. The location of the point-of-diversion (POD) must be determined by obtaining its GPS coordinates.  Fish presence information is determined and entered.  Fish species presence information is necessary to generate the Screening Priority Index (SPI) numerical value for each diversion, which is a valuable tool to prioritize corrective actions within and between watersheds. The SPI takes into account the size of the diversion (amount of water diverted), the probability of an individual of a given species encountering the screen, and additional “modifiers” for: 1)species mobility (anadromous vs. resident life history), 2) stick status, and 3) estimated screening cost.

Design flow is the critical variable used to assess the relative impact (between diversions) on fish mortality/injury and to estimate project cost.  Construction and operation/maintenance costs are directly proportional to design flow.  The greater the flow, the higher the likelihood that fish will be entrained in the diversion.  If available, the Relative Design Flow, the percentage of streamflow diverted by month, provides greater insight into the relative impacts when comparing diversions.  Where design flow or relative design flow cannot be directly measured or determined from water right documentation, a surrogate variable, intake cross sectional area, may be used.  Intake area is easily measured by field inventory crews.
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                      Figure 3.  Overview of the water diversion/screening assessment protocol. tc "Figure 2.  Overview of the water diversion/screening assessment protocol. " \f D 
Corrective Action Prioritization Process

Fish Passage Priority Index
The variety in costs, amounts of habitat gain, and species utilizing potential project sites throughout Washington State can make the characterization and prioritization of corrections to fish passage barriers complex. The WDFW Fish Passage Inventory process uses a Priority Index model to consolidate the many factors which affect a project's feasibility (expected passage improvement, production potential of the blocked stream, fish stock health, etc.) into a 

manageable framework for developing prioritized lists of projects.  The result is a numeric indicator giving each project's relative priority that includes production benefits to both anadromous and resident salmonid species adjusted for sympatric species interactions (species complexes).  The Priority Index (PI) for each barrier is calculated as follows:
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Where:

PI  = 
Fish Passage Priority Index 


Relative project benefit considering cost.


The PI is actually the sum (all species) of individual PI values, one of which is calculated for each species present in a stream (e.g., PIcoho is added to PI chum to obtain PIall species).


The quadratic root in the equation is used because it provides a more manageable number and represents a geometric mean of factors used.

B  = 
Proportion of passage improvement 

Proportion of fish run expected to gain access due to the project (passability after project minus passability before project); gives greater weight to projects providing a greater margin of improvement in passage.


Barriers are assumed to be partial and have a value of 0.67.  Modifications to this approach can be applied with advanced levels of expertise.

P  = 
Annual adult equivalent production potential per m²


Estimated number of adult salmonids that can potentially be produced by each m² of habitat annually.     


The values (adults/m2) are species specific; chinook salmon = 0.016, chum salmon = 
1.25, coho salmon = 0.05, pink salmon = 1.25, sockeye salmon = 3.00, steelhead = 0.0021, bull trout/Dolly Varden = 0.0007, searun cutthroat trout = 0.037, resident cutthroat/rainbow trout = 0.04, brook trout = 0.04, and brown trout = 0.0019.

H  =
Habitat gain in m2 


Measured/calculated from physical survey; gives greater weight to projects which will make greater amounts of habitat available.


Spawning area values used for species complexes normally limited by spawning habitat (sockeye, chum, and pink salmon) and rearing area values used for species complexes normally limited by rearing habitat [(coho salmon, searun cutthroat, chinook salmon, and steelhead) and (resident cutthroat/rainbow trout and bull trout/Dolly Varden) and (brook and brown trout)].


When more than one species within a species complex is present H is modified to reflect sympatric interactions among species with similar freshwater life histories.  The result is a reduction of single species habitat area values when competing species coexist.

M  =
Mobility Modifier

Accounts for benefits to each fish stock for increased mobility (access to habitat being evaluated); gives greater weight to projects that increase productivity of  species that are highly mobile and subject to geographically diverse recreational and commercial fisheries by providing access to habitat currently limiting productivity.

2 = Highly mobile stock subject to geographically diverse recreational and commercial fisheries (anadromous species).

1 = Moderately mobile stock subject to local recreational fisheries (resident species). 

0 = Increased mobility of stock would have negative or undesirable impacts on productivity or would be contrary to fish management policy.  By default, exotic salmonid species such as brook trout and brown trout are assigned a 0 value unless they are the only salmonid species present in the system.

D  =
Species Condition Modifier

Representation of status of species present; gives greater weight to less healthy species as listed in the Washington State Salmon and Steelhead Stock Inventory (SASSI) report (WDF et al. 1993) and Washington Salmonid Stock Inventory, Bull Trout/Dolly Varden (WDFW 1997).  In the absence of a SASSI assignment, stock condition should be estimated using the best available information.


3 = Condition of species considered critical.


2 = Condition of species considered depressed or stock of concern.


1 = species not meeting the conditions for 2 or 3.

C  =
Cost Modifier


Representation of projected cost of project; gives greater weight to less costly projects.

3 = incremental funds needed  $100,000.


2 = incremental funds needed >$100,000 and $500,000.


1 = incremental funds needed >$500,000.



All barriers receive a cost modifier value of 2 until engineering evaluations are completed.

Screening Priority Index tc "4.2  Screening Priority Index " \l 2
The Screening Priority Index Model is a hybrid of the quadratic formula used in prioritizing fish passage barriers.  The SPI was created to consolidate the many variables relevant to water diversions into a manageable framework for developing prioritized lists of projects.  The SPI for each unscreened or ineffectively screened diversion is calculated as follows:


Where:

SPI = Screening Priority Index


Relative project benefit considering cost.


The SPI is actually the sum (Sall species ) of individual SPI values, one of which is calculated for each species present in a stream (e.g., SPI coho is added to SPI chum to obtain SPI all species).  

Q  = 
Flow in gallons per minute

Flow through the diversion is used as a surrogate for the number of adult equivalent salmonids potentially killed by an unscreened diversion.


For gravity diversions, flow is determined from the water right, directly measured, or is estimated from the diversion ditch area multiplied by 0.75.  For pump diversions, flow is determined from the water right, or if the system is metered, flow can be taken from the meter, or it is the maximum volume of water that could be diverted based upon irrigation system components.

P  = 
Annual adult equivalent production potential per m2 

Estimated number of adult salmonids that can potentially be produced by each m2 of habitat annually.  Used as a surrogate for the probability of an individual fish of a given species encountering a diversion.

· The values (adults/m2) are species specific; chinook salmon = 0.016, chum salmon = 1.25, coho salmon = 0.05, pink salmon = 1.25, sockeye salmon = 3.00, steelhead = 0.0021, bull trout/Dolly Varden = 0.0007, searun cutthroat trout = 0.037, resident cutthroat/rainbow trout = 0.04, brook trout = 0.04, and brown trout = 0.0019.

M  = 
Mobility Modifier

Gives greater weight to projects that increase productivity of species that are highly mobile and subject to geographically diverse recreational and commercial fisheries by providing increased survival through screening.

2 = Highly mobile stock subject to geographically diverse recreational and commercial fisheries (anadromous species)

1 = Moderately mobile stock subject to local recreational and commercial fisheries (anadromous species)

0 = Increased survival of stock would have negative or undesirable impacts on productivity of native species or would be contrary to fish management policy.  By default, exotic salmonid species such as brook  trout, brown trout and Atlantic salmon will be assigned a 0 value unless they are the only salmonid species present in the system.

D  = 
Species Condition Modifier


Representation of status of species present; gives greater weight to less healthy species as listed in the Washington State Salmon and Steelhead Stock Inventory (SASSI) report (WDF et.al. 1993) and Washington Salmonid Stock Inventory, Bull Trout/Dolly Varden (WDFW 1997).  In the absence of SASSI assignment, stock condition should be estimated using the best available information.

3 = Condition of species considered critical

2 = Condition of species considered depressed or stock of concern

1 = Species not meeting the conditions for 2 or 3

C  = 
Cost Modifier

Representation of projected cost of project; gives greater weight to less costly projects.

3 = incremental funds needed  $1,000…

2 = incremental funds needed > $1,000 and  $5,000…

1 = incremental funds needed > $5,000

Fish Passage and Screening Databasetc "5.  Fish Passage and Screening Database"
The 1998 Washington Legislature enabled a grants program to provide funding for fish passage barrier culvert inventories and repair.  The Salmonid Screening, Habitat Enhancement and Restoration Section (SSHEAR) of WDFW was tasked to develop a database to provide a central repository for barrier culvert information resulting from the statewide inventories. This information is used to locate, prioritize, select, and implement fish passage improvement projects vital to the recovery of Washington’s salmonids.  This database has been expanded to include information on fishways, dams, water diversions, and other features that impact fish.  Specific database design and content is defined in Chapter 5 of the Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual.
All information collected during the inventory of WDFW lands will reside in the SSHEAR database and be available upon request.  This information will also be available on the internet in the future 

Monitoring

After passage structures have been corrected, monitoring activities will be conducted for three years to measure fish use where access to new habitat has been created.  Adult spawner surveys and minnow traps to determine juvenile use will be employed where appropriate.  This is in addition to annual inspections of all structures to ensure that all structures are operating as designed.  

As stated above, much greater detail regarding proven methodologies exists in the attached Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual.

g. Facilities and equipment
Startup equipment costs associated with the projects include a truck, computer with ArcView license, GPS, digital camera, impulse laser, stadia rod, belt chain, vests, hip boots, and clinometers.   

h. References

Reference (include web address if available online)
Submitted w/form (y/n)

Gower, E., E. Espie, B. Benson, and P. Sekulich.  2000. Olympic Wildlife Area Fish Retrofit.  Washington Department of Fish and Wildlife, Olympia. 31 pp. 

PDF attachment (Olympic.pdf)
yes

Wagner, P., and P. Sekulich.  1997.  Fish Passage Task Force Report to the Legislature. Washington Department of Fish and Wildlife, Olympia.
no

Washington Department of Fish and Wildlife.  2000.  Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual.  Habitat Program, Olympia.  81 pp. 

http://www.wa.gov/wdfw/hab/engineer/fishbarr.htm
PDF attachment (Manual2000.pdf)
yes
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Paul Sekulich will oversee staff responsible for inventory, prioritization, corrective actions, inspection and maintenance.

Manager of Environmental Restoration Division

Habitat Program

Washington Department of Fish and Wildlife, Olympia WA 

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 agency=s sole unit that independently plans, constructs, and evaluates statewide capital habitat projects and that provides professional technical assistance that directly support state, local, and federal initiatives to maintain and restore wild salmonid populations and their habitat.   This objective 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.  This involves a cadre of professional environmental engineers, engineer aides, biologists, scientific technicians, construction personnel, and information technology specialists: two major construction facilities; and multi-disciplinary project development teams that include the aforementioned classifications.  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 Washington Department of Fisheries= Planning, Research, and Harvest Management Program.  Responsible for planning and supervising the Department=s salmon harvest management activities in Puget Sound to maximize the sustained harvest of the various production units.  Responsible for guiding Puget Sound salmon enhancement projects to maximize harvest of returns and ensure the proper mix of species and stocks.  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 as a Fish Biologist 4 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 as a Fish Biologist 3 in the Washington Department of Fisheries= 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 Department=s test fishing program in Puget Sound.

June 1974 - May 1977

Involved with research funded by the U.S. Forest Service 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.  Research was preceded by formulation of a detailed proposal.  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.

Summers of 1968-1969

For eight months during the summers of 1968-1969, served as a Conservation Aide for the Colorado Game, Fish, and Parks Department.  This position involved collection of basic physical and biological data from alpine and subalpine lakes in southern Colorado.  Responsible for gaining access by horse or foot travel to limited-access lakes, assessing species and abundance of fish in each lake, measuring physical and chemical parameters, and qualitatively assessing aquatic fish food items.

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)

PUBLICATIONS

1.
Harvest Management Division.  1978.  Methods for in-season estimation of strength of salmon runs destined for Puget Sound in 1978.  Wash.  Department of Fish.  Prog.  Rept.  52.  28 p.

2.
                                     .  1979.  Highlights of 1977 management of Puget Sound salmon fisheries.  Wash Dept.  Fish.  Tech.  Rept.  44.  27 p.

3.
                                     .  1980.  1980 Puget Sound spring chinook status and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  98.  6 p.

4.
                                     .  1980.  1980 Puget Sound sockeye salmon status and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  101.  9 p.

5.
                                     .  1980.  1980 Puget Sound summer/fall chinook status and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  107.  13 p.

6.
                                     .  1980.  1980 status of Puget Sound coho salmon and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  108.  16 p.

7.
                                     .  1980.  1980 Puget Sound chum status and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  115.  18 p.

8.
                                     .  1981.  1981 status of Puget Sound sockeye salmon and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  128.  9 p.

9.
                                     .  1981.  1981 status of Puget Sound Spring Chinook salmon and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  129.  8 p.

10.
                                     .  1981.  1981 status of Puget Sound summer/fall chinook and pink salmon and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  130.  17 p.

11.
                                     .  1981.  1981 status of Puget Sound coho salmon and recommendations for management.  Wash.  Dept.  Fish.  Prog.  Rept.  131.  17 p.
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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

Paul Dahmer will assist the coordination effort with Wildlife Area staff.

Conservation Planner

Wildlife Program, Lands Division

Washington Department of Fish and Wildlife


EXPERIENCE

CONSERVATION PLANNER 4

 Washington Department of Fish & Wildlife

11/96-
Inventory and Planning Section Manager - Coordinate management planning present


process on 850,000 acres of Department managed lands.  Develop and implement guidelines for management of sensitive species and habitats.  Supervise one cartographer 2 and one fish and wildlife biologist 3.  Manage section budget.

RESOURCE PROGRAM MANAGER 1     Washington Department of Fish & Wildlife

3/92-11/96
Wildlife Area Inventory and Planning Coordinator - Establish and coordinate management planning process on Department lands.  Responsible for development of a GIS for 850,000 acres of Department managed lands.  Provide technical expertise to program including software training and modeling with GIS software including ARC/INFO and EPPL7.  Supervise work of one permanent cartographer and one temporary employee.  Manage program budget.

REMOTE SENSING ANALYST         Washington Department of Wildlife

11/88-3/92
Design and compile a GIS for Department lands as a primary aid in wildlife management.  Data collection and analysis including field surveys, aerial photo and satellite interpretation and satellite image processing.  Develop species models using GIS software and habitat information to identify suitable habitat.  Also utilized HEP procedures to evaluate habitat for wildlife.

RESEARCH SCIENTIST             Environmental Research Institute of Michigan

9/86-11/88
Processed digital MSS, TM, and SPOT satellite data including geometric correction, mosaiking, and habitat classification.  Responsibilities also included habitat cover mapping from aerial photographs and satellite imagery as well as software testing, training and documenting.  Two months were spent performing field measurements for acid rain research.  Measurements collected include water samples, upwelling and downwelling irradiance, light transmission, and secchi depth.

GRADUATE RESEARCHER            University of Michigan

9/85-7/86
Worked on research grant from NSF and NASA to establish methods to estimate penguin populations in Antarctica.  Spent one month in Antarctica collecting field observations including spectral samples, behavioral observations, and population counts within rookeries.  In the lab I was responsible for analyzing field samples, performing data analysis and writing data reports.  Research design and results were  published in the Auk.

WILDLIFE RESEARCHER            Michigan Department of Natural Resources

5/85-7/85
Assisted with coordination for common loon survey in Michigan's southern peninsula.  Nearly 130 lakes were surveyed for nesting loons by myself and volunteers.  Produced a report of results for the Michigan DNR.  I also participated in a telemetry study for turkeys being reintroduced into southern Michigan during the winter of 1983/84.

RESEARCH ASSISTANT

University of Michigan Remote Sensing Lab

4/84-5/85
Supervised group of six graduate students working to determine area


permeability data for the city of Ann Arbor's Utility Department.

EDUCATION

MASTER OF SCIENCE    1986  University of Michigan, School of Natural Resources

Concentration in Wildlife Management and Remote Sensing

Thesis Title:  Use of Aerial Photographs to Predict Lake Selection


     and Reproductive Success of Common Loons in Michigan
BACHELOR OF SCIENCE  1984  University of Michigan, School of Natural Resources

Concentration in Wildlife Management

HONORS, AWARDS AND PROFESSIONAL SOCIETY MEMBERSHIPS

1985/86
Michigan Farm and Garden Academic Scholarship

1984
Allen Schults Memorial Award for outstanding qualities of 


scholarship and leadership.

1983
School of Natural Resources Academic Scholarship

1983-
Member of Xi Sigma Pi, National Forestry Honorary Society
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