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a. Abstract 
This proposal is intended to be the monitoring and evaluation component of the Cowlitz Falls Anadromous fish reintroduction project and will be used to design and built a long term monitoring program using index sites to reduce effort, fish handling and cost in the future. This proposal focuses on the reproductive success of hatchery salmonids spawning in the wild.  Other goals are maximize the production of the upper watershed, evaluate life stage specific survivals of reintroduced fishes by population dynamics and individual fish fates, monitor interactions with resident fish populations, and characterize the adults that return from this program. Monitoring population dynamics in the upper watershed provides the information needed to determine the necessary guidance efficiency, ocean survival and exploitation levels required to maintain a self-sustaining population, the ultimate goal of the reintroduction effort. Reproductive success and population dynamics will be monitored through spawner surveys linked to juvenile population estimates, evaluation of watershed seeding levels, reach and tributary specific PIT tagging and biological monitoring of returning adults.

b. Technical and/or scientific background
This proposal is intended to increase the likelihood of successful reintroduction of naturally reproducing native salmonids to the upper Cowlitz River Watershed. The Cowlitz River historically supported abundant runs of anadromous salmonids including spring and fall chinook, coho, steelhead and cutthroat.  Most of the anadromous fish production occurred in the watershed upstream of Mayfield Dam.  Harvest, habitat degradation and the construction of Mayfield (1961) and Mossyrock (1968) Dams contributed to the decline of these populations.  All of the spring chinook, 46% of the fall chinook, 77% of the coho and 80% of the steelhead were estimated to have spawned in the upper watershed (GAIA, 1994).  The construction of the two dams effectively removed this area from wild fish production. The 1980 eruption of Mt. St. Helens also dramatically degraded the Toutle River system and the mainstem Cowlitz River below the mouth of the Toutle, increasing the relative importance of the approximately 240 miles of anadromous habitat above Cowlitz Falls for wild fish production.

The Cowlitz Falls Dam was completed and began operation in 1994.  The surface bypass collection system, modeled after the successful baffled spillway system at Wells Dam on the mid-Columbia River, and the fish facility were completed in December 1996. The Cowlitz Falls Fish Facility (CFFF) incorporates fish attraction, surface collection, handling, sampling, and transport facilities. These facilities and associated stress-relief ponds (a.k.a. acclimation ponds) located at the Cowlitz Salmon Hatchery (CSH) were funded by BPA at a cost of 22 million dollars.  This trap and haul operation is the fundamental activity necessary to reintroduce anadromous salmonids to the upper Cowlitz watershed.  Adults collected at the CSH are trucked upstream and released to spawn naturally, and juveniles produced at the hatchery are released in the upper watershed to produce additional smolts.  Smolts emigrating from upper Cowlitz Basin are collected at the CFFF.  These smolts are identified and enumerated and transported approximately 40 river miles downstream, around Tacoma Power’s dams, to stress relief ponds at the CSH from where they are released into the Cowlitz River to continue their migration. Currently, the anadromous reintroduction plan includes indigenous (late) winter steelhead, coho, spring and fall chinook. The anadromous component from the resident coastal cutthroat trout populations in the Upper Cowlitz and Cispus was later included in the program and the number of smolts collected has increased since the collection facility was completed.

There are two main areas of research and monitoring for the Cowlitz Falls Reintroduction project: fish facility passage/collection and upper basin salmonid life history.  The overall goal of the fish facility studies and operation is to maximize the safe collection and downstream passage of smolts.  Fish collection efficiency (FCE) research has been conducted through a stepwise process of estimating current FCE and passage routes, determine where passage problems occur, modify collection system, reevaluate passage.  Monitoring of migrating smolts includes numbers, size, age, mark, injury, disease, descaling and mortality information.

 Research and monitoring need to be conducted on both the fish populations and on the ecosystem.  Fish population questions that need to be addressed include questions about survival by life stage of the reintroduced species (i.e. egg-to-smolt, smolt-to-adult), success of hatchery populations used to reestablish naturally reproducing populations.  Ecosystem questions include identification of important production areas, population distribution and current carrying capacity compared to historic values.

Most research and monitoring conducted on the reintroduction project has focused on fish facility issues.  Current fish facility funding is limited to the operation of the fish facility and FCE evaluation and improvement, but only a very limited amount of ecosystem and fish population monitoring.  While a sufficiently high FCE is the key to successfully reestablishing populations in the upper river, information about the life history and population dynamics of the fish in the upper Cowlitz Basin will be necessary to judge the successful recovery of these populations.
c. Rationale and significance to Regional Programs
As noted in the Cowlitz Subbasin Summary (Dammers et al., 2001) Fish and Wildlife Program Needs, Cowlitz River steelhead and chinook salmon are part of the Lower Columbia River ESU and are currently listed under the ESA. Coho salmon populations are candidates for and coastal cutthroat are proposed for listing under ESA. Abundance and survival estimates will be needed to determine if the combination of hatchery programs, reintroduction efforts, and habitat restoration programs are working and to determine if these fish can be removed from the Endangered Species list. This proposal directly addressed the first fish and wildlife need stated in the Cowlitz Sub-basin summary for the upper Cowlitz watershed.  

Determine abundance, distribution, survival by life-stage, and status of fish and wildlife naturally produced populations native to the watershed including late winter steelhead, coastal cutthroat, spring and fall chinook, coho salmon, lamprey, smelt, sturgeon, and others.

Rationale: Cowlitz River steelhead and chinook salmon are part of the Lower Columbia River ESU and are currently listed under the ESA. Coho salmon populations are candidates for and coastal cutthroat are proposed for listing under ESA. Abundance and survival estimates will be needed to determine if the combination of hatchery programs, reintroduction efforts, and habitat restoration programs are working and to determine if these fish can be removed from the Endangered Species list… (Dammers et al., 2001)

The reintroduction program also supports components of other needs identified in the fish and wildlife needs addressed in the sub-basin summary.  The reintroduction efforts support efforts to recover chinook and late winter steelhead and preserve and maintain genetic and life history diversity.  It provides a unique opportunity to monitor and assess reproductive fitness and success of hatchery origin fry and fingerling releases and the offspring of hatchery adults that are released in the upper watershed and spawn naturally.  It supports a key goal of identified in NWWPC 1995 Fish and Wildlife Program of seeking to utilizing available productive habitat that has been effectively blocked for over thirty years with the construction of Mayfield and Mossyrock Dams

This project helps to address the uncertainty around the reproductive success of naturally spawning hatchery fish (RPA182).  The ability of hatchery salmonids to become a self-sustaining population is the wild is uncertain, but will clearly be demonstrated by success of the Cowiltz Falls reintroduction project.  However, with only monitoring at the fish facility success will be determined only after many generations and decades of work.  This proposed work allows us to examine the freshwater population dynamics without the added variability of saltwater survival.  Population dynamics of the progeny of hatchery salmonids can be compared to those known for wild population and used as a short term measure of the trajectory of population growth and estimate the long term likelihood of success.

d. Relationships to other projects 
 BPA became involved with the Cowlitz Falls Project on January 28, 1991 when they entered into a “Power Purchase Agreement” to buy the electricity generated by the new Cowlitz Falls Dam through the year 2032.  In the Agreement, BPA agreed to pay all the costs associated with construction, operation and maintenance of the new hydroelectric project.  This prompted a suit against BPA by the Friends of the Cowlitz, a sportsman group.  The suit was based on the belief that BPA’s acceptance of the original Project Environmental Impact statement was inadequate, claiming it was necessary for BPA to perform a more comprehensive EIS.  It was settled without action by the court when BPA agreed to build a juvenile fish collection facility at the Project.  BPA has funded the operations and maintenance of the fish facility and the stress relief ponds, located downstream at the Tacoma’s salmon hatchery since 1996, through contracts with WDFW, Tacoma Power and Lewis County PUD. BPA owns the power generation at the Cowlitz Falls Project through 2032 and funds the current level Anadromous Fish Reintroduction Program through the Contract Generating Resources Office in Richland, WA. This is unique in that the funds for the CFFF come out of the total power budget for the Cowlitz Falls Hydroproject and are entirely separate from BPA’s Fish and Wildlife Program.  BPA also funded a HEP on the Cowlitz Falls Project wildlife mitigation lands.

This project also falls under the NMFS ESA rules for the Lower Columbia River.  NMFS currently has listed Cowlitz late winter steelhead as threatened.  The Cowlitz Reintroduction Program is a component of the State’s conservation initiative to meet NMFS recovery plan requirements. 

The USGS-BRD Columbia River Research lab, with funding from the Army corps of Engineers and BPA, has conducted research to improve the effectiveness of surface bypasses at Cowlitz Falls Dam.  This location provides an opportunity to conduct surface collector research of its smaller size compared to mainstem Columbia River dams and having only two turbines. This serves to simplify and reduces the expense of surface collector research compared to larger dams.

 Tacoma Power constructed Mayfield and Mossyrock Dams that blocked anadromous access to the upper Cowlitz.  Currently, Tacoma Power provides transport of adults upstream and smolts downstream.  They also provide juvenile steelhead and chinook fry to be used in the reintroduction.  Tacoma Power’s Cowlitz Projects have gone through a relicensing process and are expected to receive a new license in 2001. The settlement agreement states that Tacoma Power will continue to provide the services that they have been, construct two acclimation ponds in the upper watershed and provide some money for fish facility improvements, but does not obligate them to provide any money for fish population monitoring and evaluation above their dams.

e. Project history (for ongoing projects) 


This is a new project proposal, however the core reintroduction program for the upper Cowlitz watershed had been funded by BPA Contract Generating Resources since 1996.  The Bonneville Power Administration (BPA) completed construction of the Surface Collection System and Fish Facility at the Cowlitz Falls Dam in 1996 marking the beginning of a unique opportunity to restore anadromous salmonids to an estimated 240 miles of historically productive habitat in the upper Cowlitz and Cispus watershed.  The Cowlitz River historically supported abundant runs of anadromous salmonids including spring and fall chinook, coho, steelhead and cutthroat.  Estimates of adult passage at Mayfield Dam in the 1960s indicate run sizes of 25,000 coho, 9,900 spring chinook, 8,500 fall chinook, 11,000 winter steelhead and 8,700 sea-run cutthroat (GAIA, 1994). The completion of Mayfield Dam in 1962 and Mossyrock Dam in 1968 created an effective barrier to volitional upstream and downstream passage of adult and juvenile anadromous salmonids.  Although adults were transported and released in the upper watershed after the dams were completed, the dams and reservoir environment were an effective block to the downstream migration and passage of smolts from the upper Cowlitz until BPA’s new juvenile fish collection facility went online.
The Cowlitz Falls Dam was completed and began operation in 1994.  The surface bypass collection system, modeled after the successful baffled spillway system at Wells Dam on the mid-Columbia River, and the fish facility were completed at the end of 1996. The Cowlitz Falls Fish Facility (CFFF) incorporates fish attraction, surface collection, handling, sampling, and transport facilities.  The completion of the fish facility and surface collection system marked the beginning of an opportunity to collect, transport and release anadromous smolts into the lower Cowlitz River.  These facilities and associated stress-relief ponds located at the CSH were funded by BPA at a cost of 22 million dollars.  This trap and haul operation is the fundamental activity necessary to restore anadromous salmonids to the upper Cowlitz watershed.  


The reintroduction strategies for spring chinook, coho, and late winter steelhead identified in the Cowlitz Falls Anadromous Reintroduction Program (GAIA, 1994) included fry and fingerling plants, smolt releases, and the transport and release of hatchery adults from the Cowlitz Hatchery complex to the upper watershed to spawn.  Additionally, satellite facilities in the upper watershed to rear and acclimate fry and fingerlings to pre-smolts prior to release have been recommended.  


Since 1996, the CFFF has captured over 877,000 total smolts.  The majority of these smolts were released into Stress Relief Ponds at the Cowlitz Salmon Hatchery where they could continue their ocean-ward migration.  Average yearly smolt collections include 23,094 sub-yearling spring chinook, 12,624 unmarked steelhead, 114,070 coho and 816 cutthroat.  Observed mortality and descaling have been lower than expected.  Mortality rates at the fish facility during normal collection have been 0.12% and 0.16% for the 1999 and 2000 seasons. The overall mortality rates from the reintroduction program, including facility, delayed and transport mortality, is typically less than 0.5%.  Rates of descaling observed at the fish facility averaged 0.02% in 2000 and 0.26% in 1999 for all species of smolts collected.


The most critical function of the CFFF is to capture smolts during their downstream migration.  The effectiveness of the CFFF is measured by the Fish Collection Efficiency (FCE).  FCE is defined as the percent of total smolts migrating down the river and passing the dam that are collected in the CFFF.  We have measured FCE by mark-recapture each year.  This consists of taking fish collected in the CFFF, marking them and releasing them into the reservoir above Cowlitz Falls Dam.  The percentage of these marked smolts returning to the CFFF is an estimate of FCE.  We have also estimated FCE by Fyke netting the turbine intakes and by radio telemetry.  We have attempted to improve FCE by modifying the baffle panel openings, changing the shape of the flume entrances, testing strobe lights and placing directed flow devices in the forebay.  The changes to the baffle panels has provided some gain in FCE, while the directed flow appears promising but needs more research.  Rounding of the flume entrances has not yet produced any improvement in FCE and the strobe lights had a negative effect (Adams et. al. 1998, Darland et. al. 2001 Evans et.al. 1999, Hausmann et.al. 2001).

Current estimates of FCE by mark-recapture are approximately 58-65% for steelhead smolts, 42-45% for coho smolts and 23-24% for chinook smolts with the new baffle panel configuration adopted in 2000.  Radio telemetry studies conducted by USGS personnel have estimated FCE to be slightly higher than concurrent mark-recapture estimates. The Fyke net method of estimating FCE was used in 1998 at river flows less than 6,500 and generated estimates of 92% for steelhead, 81% for coho and 29% for chinook.


The upper Cowlitz Basin was historically a highly productive ecosystem for rearing anadromous salmonids.  Nearly one million smolts were estimated to have migrated out of the upper basin in the spring-summer of 2001.  A majority of these fish were naturally produced coho and represents an egg-to-smolt survival of over 1.5%.  Planted fry-to-smolts survivals have been estimated between 1.7% and 8.3% for steelhead and between 7.8% and 24.9% for spring chinook.   The upper Cowlitz and Cispus Rivers clearly are still capable of producing significant numbers of salmonid smolts.  Additionally, pathological examinations of these smolts have found them generally free of diseases (Serl and Morrill, 2000).


Significant numbers of hatchery origin coho adults have been released into the upper Cowlitz basin.  Lower numbers of steelhead and chinook have been available.  Currently, late winter steelhead, coho and cutthroat adult originating from the upper watershed that return to the Barrier Dam at the Cowlitz Salmon Hatchery are returned upstream.  To date we have limited smolt-to-adult survival estimates.  Cutthroat returns are known because of marking, while coho and steelhead are estimated. Cutthroat smolt-to-adult returns were 2.4% for 1999 season smolts.  We have two years of coho estimates at 1.9% and 5.0%.  Steelhead return rates have been estimated at approximately 2.5% total return.  


Increasing numbers of anadromous fishes are being transported into the upper watershed.  The seeding of the upper watershed with coho has now been accomplished entirely with naturally spawning adults in recent years, while chinook and steelhead are still supplemented with hatchery fry.  Coho, steelhead and spring chinook adults have been observed spawning throughout reaches in the upper watershed.
f. Proposal objectives, tasks and methods
This proposal is intended to be the fish population monitoring and evaluation component of the Cowlitz Falls Anadromous Fish Reintroduction Project.  The objectives of this work are to monitor and evaluate the reproductive success of hatchery salmonids spawning in the wild, maximize the production of the upper watershed, evaluate life stage specific survivals of reintroduced fishes by population dynamics and individual fish fates, monitor interactions with resident fish populations, and characterize the adults that return from this program.   Monitoring population dynamics in the upper watershed provides the information needed to determine the necessary guidance efficiency, ocean survival and exploitation levels required to maintain a self-sustaining population, the ultimate goal of the reintroduction effort. We feel that these are the key areas of focus needed to maximize the chances of success on this project and transfer the knowledge gained form this work to other situations.

A secondary focus of the monitoring and evaluation work is to build a framework to develop index area that will be representative of the upper Cowlitz Basin and allow the long term monitoring of reproductive success with less effort, expense and fish handling.  This index sampling must still being able to track and understand the progress of the reintroduction.

Monitoring and evaluation

Objective 1. Monitor spawning distribution and timing of native hatchery and first generation of reintroduced salmonids in the upper Cowlitz basin. The goal is to determine the number of adults spawning and use this number to estimate the number of recruits (fry, smolts) per spawner and what areas are producing these fish.  Estimates of spawning population are gained by subtracting angler harvest and fallbacks through Cowlitz Falls Dam form the known number of adults transported upstream. Spawning success information, along with survival rates (objective 4), population numbers (objective 3) and FCE estimates will be used in a basin model to predict when the reintroduced populations might be self-sustaining.

task a. Conduct spawning surveys for hatchery and program coho adults from November through January. 

task b. Conduct spawning surveys for hatchery and program steelhead from April through June. 

task c. Conduct spawning surveys for hatchery chinook from August through November. 

Tasks a, b and c will be conducted by walking tributary and side channel areas and rafting river channels. Coho primarily spawns in tributaries and side channels and chinook primarily in the river while steelhead spawn in both. These activities will provide counts of spawning females per area. With fecundity estimates, this will provide an estimate of egg deposition within specific areas that can be related to juvenile populations sampling in Objectives 2,3 and 4. Uncertainties about these tasks are that these surveys need appropriate weather conditions to effectively conduct these activities.  Average weather conditions in the past have allowed sufficient access, but high precipitation years have limited opportunities (i.e. 1996).  Chinook typically spawn in the main streams of the rivers and these surveys are likely to lead to a near total spawning population count, while the coho and steelhead surveys will be used more to count spawning in specific tributaries and reaches that can be effectively evaluated in Objective 2.  

task d. Conduct spawning surveys for wild sea-run and resident cutthroat in tributaries where radio telemetry indicates presence.  The USGS-BRD is planning to conduct a radio telemetry study on returning sea-run cutthroat beginning in the fall of 2002.  This study will locate the areas where these fish are spawning. We intend to survey the areas where these fish are present during spawning periods. Surveys will be conducted on foot.  The yield will be the total number of cutthroat redds in those tributaries. Both resident and sea-run are likely to be spawning in these areas.  This will lead to information on the make up of the anadromous portion the total cutthroat population through other juvenile population sampling.

task e. Estimate harvest of adult salmon and steelhead. 

task f. Estimate the fallback rate for adults released into the upper Cowlitz Basin using radio telemetry.

The number of adults transported to the upper watershed is known.  The number surviving to spawn is not. The two significant sources of pre-spawning mortality are angler harvest and pre-spawning passage through Cowlitz Falls Dam.  There is no upstream passage through Cowlitz Falls Dam and no juvenile passage at Mossyrock Dam, the next dam downstream.  Adults passing Cowlitz Falls have no chance of successfully spawning. 

By conducting angler surveys in the upper watershed, we can estimate the number of adults, especially females, removed from the potential spawning population by the fishery. Information that is gathered by these surveys is catch per unit effort (cpue) and total effort.  These are combined to estimate total harvest. Currently there is significant effort and harvest of hatchery coho salmon in upper watershed, with some chinook also taken during this fishery.  We would intend to conduct harvest surveys three days per week from October through December for salmon.  Currently, there does not appear to be significant effort for steelhead, therefore we would not conduct angler surveys until increasing numbers of transported fish make a viable fishery.  

The second component of prespawning losses is the fish that pass Cowlitz Falls Dam before spawning.  This proportion is probably higher in hatchery fish that are not acclimated to the upper watershed.  To estimate this rate, we propose to tag 50 female fish transported to the upper watershed each year for three years.  A different species will be evaluated each year.  The USGS-BRD will provide the equipment and assist in set up and data analysis.  The receiver array will consist of one telemetry receiver downstream of Cowlitz Falls Dam and one monitoring the forebay.  

Objective 2. Monitor juvenile populations in tributaries to determine effectivess of seeding of the watershed.  Using hatchery adults and juveniles to re-introduce anadromous fishes to unused, formally productive habitats may not seed all appropriate habitats. By monitoring the presence and relative abundance juveniles throughout the watershed, we can identify areas that may need an active effort to seed.  A goal is to utilize all of the available anadromous habitat to begin the restoration.  This will provide the largest smolt population and highest likelihood of success.  As the program begins to be self-sustaining, we will let the production occur where it will.

task a. Conduct snorkeling surveys to identify area that are unseeded and underseeded with steelhead, chinook or coho juveniles.  This will yield presence/absence data by species and reach.  It will also yield estimates of relative abundance with in each area of the watershed and yield an estimate of the proportion of the basin that is producing smolts, leading to an rough estimate of total production potential. This snorkeling is intended to cover the watershed broadly and quickly, but not yield population estimates as in objective 3.

Objective 3. Conduct population estimates to verify reproductive success and estimate life stage specific survival.

task a. Estimate life stage specific populations in selected reaches with known spawning activity levels from objective 1 (tasks a, b and c) to estimate reproductive success. Use snorkeling and electro-fishing.  Snorkeling will be used as the main method with electro-fishing used to verify and calibrate snorkeling estimates and in areas too shallow to snorkel.  Elecro-fishing will also be used to capture fishes for direct measurement of size.  Fish captured in this objective will be PIT tagged (objective 4) when appropriate.  The population estimates will be compared to known spawning activity levels with in the area.  

Objective 4.  PIT tag juveniles in basin to estimate growth rates and migration timing from selected reaches within the upper basin.  The goal is to look at growth rates and survivals from specific areas of interest within the upper watershed and to compare areas within the basin (i.e. Cowlitz versus Cispus Rivers).

task a. PIT tag juveniles in selected areas to assess reach specific growth, survival and smolt migration timing. By tagging a known number of fish within a tributary of river reach, we can examine the survival to smolt stage from that area.  Using the PIT tags also allows us to follow the fates of individual fish and will give us reach specific growth rates, migration timing and age information.  This work is dependent on PIT tag equipment upgrades at the Cowlitz Falls Fish Facility. Fish will be captured by beach seining, electro-fishing and other suitable methods. We intend to tag up to 4,000 fish per year.  This will require extensive fieldwork.  We intend to mark fish from two river reaches and five tributaries.  We will mark all four species in the proportions that they occur in the areas of intreast.

task b. The PIT tagging records from task a will be kept for future use at the CFFF and entered into the regional database.  Tags smolts passed downstream may be recovered in the NMFS Jones beach PIT tag trawls and avian colony surveys.  While we do not expect to have enough recoveries from these areas to provide a statistically significant sample, the incidental recoveries would be interesting. 

Objective 5. Monitor impacts of the reintroduction to resident fishes. A concern with the reintroduction is the effect the newly reintroduced salmonids will have on the native resident species.  We would like to monitor the apparent effects through the comparison of allopatric and sympatric populations within the same tributary.  This will require site selection where both sites in a tributary have similar habitat components.

task a. Estimate population size, density and composition in areas above and below anadromous barriers in three selected tributaries. We will compare these population parameters on a per habitat area basis. 

Objective 6. Collect stock information on adults returning to the reintroduction project.  Collect scale (age), length and mark data. This information will be used to monitor changes from hatchery fish of the same stock when reared in the natural environment.

task a. Collect data on returning program adults at the Cowlitz Salmon Hatchery separator. This would be accomplished in cooperation with personnel at the CSH.  

Objective 7. Publish results

The results of the this work, along with that of the continued reintroduction program, would be published in annual reports, presented in regional workshops and summarized in peer-reviewed literature as appropriate.  The ability to evaluate and report on the use of indigenous hatchery stocks to implement a reintroduction program that includes stocks of importance to listed ESU's will provide useful information for other efforts both in the Columbia Basin and the Pacific Northwest.


An additional component in second year of this proposal is to utilize a temporary two-way trap on a small tributary near the fish facility. This work would focus on hatchery coho and steelhead and their interactions with the wild cutthroat. This trap would yield information about fry emigration timing and responses to juvenile density. This would also provide reliable egg-to-smolt smolt survival estimates from know and controllable number of adults. 

g. Facilities and equipment
The Cowlitz Falls Fish Facility will provide a base of operations, including office space, some basic field equipment and personnel with local knowledge.  The Cowlitz Falls Project currently has snorkeling equipment for two persons, a backpack electrofishing unit, basic field equipment, and some two-wheel drive vehicles.

This budget allows for the purchase of additional snorkeling equipment and beach seines.  It also allows for the GSA lease of a four-wheel drive vehicle.
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Serl, John and C. Morrill, 1999.  Draft 1997/98 Annual Report for the Cowlitz 

Falls Project. WDFW, BPA Contract Number 96BI92557.
Serl, John and C. Morrill, 2000.  Draft 1999 Annual Report for the Cowlitz Falls 

Project.WDFW, BPA Contract Number 96BI92557.
Serl, John and C. Morrill, 2000.  Draft 2000 Annual Report for the Cowlitz Falls Project. 

WDFW, BPA Contract Number 96BI92557.

Verhey P., Morrill C., Witalis S. and Ross D. 1997 Lower Granite Dam Smolt Monitoring Program. Annual Report. Washington State Department of Fish and Wildlife.  Prepared for United States Department of Energy. Bonneville Power Administration. Division of Fish and Wildlife. Project Number 87-127. Contract Number 88-FC38906.

Verhey P., Morrill C. and Ross D. 1996 Lower Granite Dam Smolt Monitoring Program. Annual Report. Washington State Department of Fish and Wildlife. Prepared for United

MICHAEL S. KOHN

Lewis Co PUD biologist on loan to BPA
QUALIFICATIONS


Experience coordinating with multiagency technical committees involving 

the anadromous fish reintroduction in the upper Cowlitz River and previously on fish passage issues in the Yakima Basin.  Responsibilities include chairing the Cowlitz Falls Technical Advisory Committee and overseeing research and monitoring programs. 


Experience performing a variety of activities for the Bonneville Power Administration, including: facility design review, permitting, budget development and review, as well as participating in many biological studies.  Responsibilities also include informing county officials, sportsmen groups, landowners and the general public regarding the various fish and wildlife programs.


Experience overseeing the design, implementation, maintenance and monitoring of the Cowlitz Falls Wildlife Mitigation Plan.   Previously a member of the Fish and Wildlife Committee overseeing the implementation of the Wildlife Plan and currently a member of the Habitat Evaluation Procedure (HEP) team responsible for evaluating the project habitat baseline.  

 
Experience monitoring and evaluating the various life stages and migrations of anadromous fish.  Experience includes training and supervising entry level biologist and up to 12 fisheries technicians.  Responsibilities included managing large quantities of data, data analysis and report writing.


EDUCATION

BS General Science, Portland State University; 1982.  Major course work in Biology and Geography.

Previously attended Hope College in Holland Michigan.  Major course work in Biology.

Work Experience
Feb 1993 – Present  Lewis County PUD (hired in cooperation with BPA) 

Aug. 1987 – Feb 1993  Yakima Indian Nation - Fisheries Resource 
Management, Toppenish, WA.  Supervisor at the Chandler Juvenile Fish Facility in Prosser (smolt monitoring and evaluation).  Previously the Project Leader the final year of the Spring Chinook Enhancement Project.  Field Supervisor for spawning surveys in Methow and Okanogan Basins for three seasons

