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Eagle Lake:  A Success Story 
 

Eric Jones 

 

CA Department of Fish and Game,  Crystal Lake Hatchery, 40158 Baum Lake Road, Cassel, CA 96016 

 

Eagle Lake is the second largest freshwater lake in California, and due to its high alkalinity, the Eagle 

Lake Trout (ELT) is the only trout species capable of surviving in its waters.  The fact that there are no 

viable spawning opportunities for ELT‟s in drainages to Eagle Lake instigated California‟s Department of 

Fish and Game to create an artificial spawning station known as the Pine Creek Trap.  Crystal Lake Fish 

Hatchery employees, State Fisheries Biologists, and numerous volunteer staff have made the Pine Creek 

Trap a success.  In addition to creating exceptional recreational opportunities at Eagle Lake, ELT‟s have 

become an important part of the Department‟s statewide stocking program. 

 

 

 

 

 

Remote Spawning Kamloop Trout at Junction Reservoir 
 

Michael Escallier* and Michael Ficele* 

 

CA Dept. of Fish & Game, Hot Creek Hatchery, 121 Hot Creek Hatchery Rd, Mammoth Lakes, CA 

93546     (760) 934-2664-Phone   (760) 934-5123-Fax 

 

Crew from California Department Fish and Game, Hot Creek Hatchery, will be presenting a descriptive 

presentation on their spawning operations of Kamloop Rainbow Trout at Junction Reservoir.  An 

overview of Junction Reservoir, including location, topography, climate, history of, and procurement of 

initial Kamloop Rainbow Trout will be provided. 

 

Spawning egg take goals will be discussed along with rearing, capture, sorting, spawning practices, and 

equipment used as it pertains to meeting these goals. Also, emphasis with be provided on practices used to 

counter extreme weather conditions, and wildlife predation to minimize fish loss. 

 

In conclusion, the Selective Breeding Program used by Hot Creek Hatchery to sustain strong genetic 

variance will be discussed, along with egg take and fingerling mortality rates, and utilization of this strain 

for various catchable, sub-catchable, and air plant programs.  At this time, the crew from Hot Creek 

Hatchery will be open for questions. 
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Kokanee Production and Management in California 

 

Michael J. Harris 

 

CA Dept. of Fish and Game, Fisheries Branch, Reservoir Research Project, 11344 Coloma Road, Suite 

550, Rancho Cordova, CA  95670 

 

One of the most popular programs the Department manages is the Kokanee Program, which provides and 

enhances recreational angling opportunities in California lakes and reservoirs. Management efforts for the 

program are directed towards a “put and grow” stocking program and kokanee have been stocked into 

numerous waters in central and northern California. Eggs for this program have been obtained from both 

in-state and out-of-state sources. In recent years the majority of fish available to anglers have been from 

eggs collected at Taylor Creek (Lake Tahoe), and the Little Truckee River above Stampede Reservoir. 

Egg take goals are met through personnel from the American River Hatchery, Fisheries Branch and the 

help and contribution from private non-profit volunteers.  The Department annually stocks up to 1 million 

fingerling kokanee in California waters. 
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Lake Oroville Coho Salmon Stocking Program: 2000 - Present 
 

Eric See 

 

California Department of Water Resources, Oroville Field Division, 460 Glen Drive, Oroville, CA  95966 

(530)534-2324  esee@water.ca.gov 

 

Lake Oroville is a large multi-purpose reservoir located on the Feather River in Northern California. It is 

operated by the California Department of Water Resources (CDWR) which maintains a hydropower 

license with the Federal Energy Regulatory Commission (FERC). This FERC license requires CDWR to 

implement a recreation plan at Lake Oroville and coldwater fish stocking is a major component of this 

recreation plan. 

 

Coldwater fish stocking has occurred at Lake Oroville since its creation in 1968, involving a variety of 

coldwater fish species, including rainbow trout, brown trout, lake trout, brook trout, Chinook salmon, 

kokanee salmon, and coho salmon. This was a result of various fishery management issues including 

sportfishery performance, supply difficulties, and disease management. Following a severe outbreak of 

Infectious Hematopoietic Necrosis Virus (IHNV) at the Feather River Fish Hatchery in 2000, the 

California Department of Fish and Game would only allow coho salmon to be stocked in Lake Oroville 

(which is upstream of the hatchery) as coho were found to be resistant to IHNV. 

 

Since 2002, the CDWR has purchased coho salmon eggs from the Aquaseed Corporation, a private 

aquaculture facility in Washington State. These eggs are hatched and reared by the CDFG at the Feather 

River Fish Hatchery, and approximately 200,000 yearling-sized fish are planted each year. The coho 

salmon program has become very popular with Lake Oroville anglers. 

 

At the request of the National Marine Fisheries Service, the CDWR assessed the risk posed by this 

stocking program on downstream ESA-listed salmonids, such as threatened Feather River Chinook and 

steelhead, as well as threatened coastal coho salmon populations. The assessment concluded that the 

program would not pose a significant adverse impact on these stocks. 
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Hatchery Design and Operations 

 
Session Chair – A.J. Dill, FHM I, Feather River Hatchery 

 

 

Lindsay Stewart, CDFG.  What to do when they shut the water off 

 

Mike Hosford, Aquaculture Solutions.  High efficiency oxygen injection  

 

Mark Ahrens, USFWS.  Improving salmon aquaculture and saving money 

 

K.C.Hosler, PR Aqua, and Mike McGowan, HDR.  Anchorage Sport Fish 

Hatchery 

 

Michael Smith, Technical Systems, Inc.  Fish hatchery computer 

monitoring, alarming, and trending 
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Moccasin Creek State Fish Hatchery Water Conservation Report & Strategy  

for the Hetch Hetchy Water Shutdown  
 

Lindsay Stewart  

 
California Department of Fish and Game, Moccasin Creek Hatchery, P.O. Box 159, Moccasin, CA  95347  

 

 

When the O‟Shaughnessy Dam, one of America‟s most controversial dams, was completed in the 1920‟s 

the Yosemite Valley‟s twin, Hetch Hetchy, was submerged under an eight-mile reservoir. The dam feeds 

156 miles of pipeline and 37 miles of tunnels with crystal clear drinking water to San Francisco and its 

environs. Moccasin Powerhouse, one of Hetch Hetchy‟s power generating facilities, sits above Moccasin 

Creek State Fish Hatchery. The hatchery receives its water from the afterbay of Moccasin Creek 

Powerhouse. The water is directed to an aeration tower located in the hatchery which feeds water to the 

88 trough and 6 round tank hatchery building and the 48 raceway production ponds. Once a year, Hetch 

Hetchy performs routine maintenance on the water transmission system which calls for a shutdown of 

water. A water conservation notice is sent out a month in advance to all residents of Moccasin who use 

the water, including the fish hatchery. Prior to shutdown, Hetch Hetchy places dam boards above the 

spillway which allows them to fill the reservoir to its maximum capacity. Serving as a back up water 

source, if water is needed during the shutdown, Moccasin Powerhouse will fill the reservoir with water 

from Priest Reservoir as needed.  

 

In December 2008, Moccasin received the Water Conservation notice from Hetch Hetchy stating that the 

shutdown shall occur for 14 days from January 5-18
th
 
 

(See Appendix A). In recent years the shutdown has 

typically lasted for no more than 10 days. In order to conserve, roughly 2/3 of the water coming into the 

hatchery must be restricted. Many steps are taken in order to prepare for the water restriction and a change 

of routine duties is made during the restriction. 
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Hatchery Applications of a Counter-Current Oxygen Contactor (Farrell Tube) 
 

Mike H. Hosford*
1
, Douglas H. Ernst

2
, Ron Ketler

3
 

 
1
Aquaculture Solutions, 1412 Crescent Ave, Klamath Falls, OR 97601, (541) 884-0150 

aquaculturesolutions@charter.net  

 
2
AquaFarm.com, 502 Robinhood PL, San Antonio, TX 78209 

 
3
Kelley Hot Spring Fish Farm, 24596 State Hwy 299E, Canby, CA 96015 

 

Dissolved oxygen (DO) can be a major limiting factor in fish hatchery production.  An increase in influent 

DO concentration of 1.0 mg/L increases fish carrying capacity by about 1,000 lbs per cfs of water flow 

(2.2 lb/gpm).  DO increase over a traditional raceway weir is 2 to 3 mg/L, and is limited by the air-

saturation concentration of oxygen.  Use of low pressure, pure-oxygen contactor devices can increase 

influent DO by 4 to 6 mg/L, effectively doubling the fish carrying capacity.  Full raceway flow treatment 

is typically required to achieve these results. 

 

This study describes a novel, high efficiency, oxygen-bubble contactor.  The Farrell Tube, named after the 

inventor Dean Farrell, achieves high oxygen transfer efficiency with low energy input.  Sixty-five Farrell 

Tubes are currently in service on tilapia round-tanks systems in the U.S.  These units are relatively simple 

devices with no moving parts.  They are readily constructed from standard PVC pipe and fittings, 

consisting of a U-shaped vertical pipe installed in the ground.  For raceway applications, a small portion 

of the influent water is side-streamed through a Farrell Tube, where DO increases by 1.0 mg/L per foot of 

down-pipe water depth.   

 

Field tests at Kelley Hot Spring Fish Farm showed an oxygen transfer efficiency of 90%.  Applying these 

results to a raceway example, a 40-foot Cal Tube consisting of a 12” diameter down-pipe and a 6” 

diameter up-pipe with a flow of 0.44 cfs (200 gpm) will conservatively increase the influent DO in a 3 cfs 

(1,350 gpm) raceway by 6 mg/L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:aquaculturesolutions@charter.net
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Improving Salmon Aquaculture and Saving Money in a Water-Reuse Circular-Pond 

System with Aquamats® (Meridian Aquatic Technology, MD) 
 

Mark Ahrens*  &  Casey A. L. Risley 

 

U.S. Fish and Wildlife Service, Spring Creek National Fish Hatchery, 61552 State Road 14, Underwood, 

Washington 98651, USA.  Email:   mark_ahrens@fws.gov 

 

We've found an innovative way to keep ponds clean, reduce fish stress, improve fish health, reduce 

worker stress/fatigue/disabilities (saves est. 1.5 FTE), eliminate brush cleaning of the ponds during 

rearing, and improve water chemistry. We rear for release 12.2 million tule fall Chinook salmon, and 

several other operational factors are at work, but the pivotal component is the AquaMats   we deploy in 

the ponds (5 per pond w/40-42ponds out of 44 fish loaded and active at all times, empty ponds circulating 

also). They float with their hanging strands brushing the pond bottom, and rotate the ponds in a 

continuous circular path. This prevents solids from settling (fish waste, feed) in the Burrows ponds and 

slows algae build up dramatically. They are made completely of synthetic materials and were designed to 

encourage increased algal and paraphytic growth.  

Beginning on 2003 one aquamat was deployed in each of 44 Burrows ponds and was enough to show the 

promise that was hoped. The need for brush cleaning was not completely eliminated but was close. In 

2004 there were three deployed per pond and in 2005 five per pond, arriving at a nice balance between 

optimal cleaning impact, maintenance required for the AquaMats , and labor savings needed.  

These devices have helped achieve the "self-cleaning" dream that has been elusive in the history of these 

rearing units. Several of our other FWS hatcheries have adapted these to their circular ponds (Burrows 

and Foster-Lucas) as well (Dworshak NFH, Kooskia NFH, and Winthrop NFH).  
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Anchorage Sport Fish Hatchery Project Update 

 
KC Hosler*

1
, Mike McGowan*

2
,  

 

1
P.Eng. PR Aqua 1631 Harold Road, Nanaimo, BC V9X 1T4 

 

2
P.E. HDR, 4717-97

th
 Street NW, Gig Harbor, WA 98332-5710 

 

The Alaska Department of Fish and Game is in the process of constructing the Anchorage Sport Fish 

Hatchery as an integral part of a development strategy to ensure the continued and increased production of 

sport fish for the South Central Region of Alaska.  When production begins in fall 2011, the new facility 

will have a total rearing volume of greater than 4200 m
3
 and will annually produce approximately 5.6 

million fish for release.  The presentation will focus on the decision process that led to the use of water 

recirculation technologies and will highlight the challenges of incorporating these technologies in a 

facility that rears six cold water species, including anadromous fish, while maintaining culture separation 

by stock and life stage.  The presentation will also provide a summary of the unique approach taken in the 

facility development and construction, and a progress update on this one-of-a-kind project. 

 

 

 

 

 

 Computer System Monitoring, Alarming, and Trending of a Fish Hatchery  
 

Michael Smith 

 

Technical Systems, Inc., 2303 196
th
 St. SW., Lynnwood, WA 98036 (425) 678-4132 

e-mail: Michaels@tsicontrols.com 

 

This session will provide an overview of the benefits of a computer based alarm system within a hatchery 

or fish technology center.  Typical instrumentation that would cause an alarm would be level, flow, 

pressure, intrusion, security cameras, etc.  Operators can view live and historical alarms graphically on a 

personal computer.  Operators are notified of alarms by means of local sirens, radios, land line phones, 

cellular phones, and pagers.  Operators can also review graphical historical data. Wireless systems are 

also used in applications that require long distance monitoring or where existing asphalt cannot be 

removed. 

A live demonstration will include the visual operator interface located on a personal computer connected 

to virtual instrumentation.  The demonstration will also display a wireless system and show how operators 

are notified during alarms.  

 

 

mailto:Michaels@tsicontrols.com
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Fish Culture and Distribution 

 
Session Chair – Andy Herrera, FHM II, Mojave River Hatchery 

 

 

Casey Risley, USFWS.  Treating eggs with iodophore  

 

Travis Hyer, ADFG.  Getting young grayling to feed 

 

Christopher Myrick, CO State University.  Cutthroat trout culture 

 

Martin Koenig, IDFG.  Performance of diploid and triploid rainbow trout 

 

John Unterberg, ADFG.  Stocking fish in Alaska 
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Anti-Pathogenic Flowthrough Treatment with Iodophor in Large-Scale Salmon Egg 

Incubation:  An Effective Alternative to Formalin 

 
Casey A. L. Risley* & Mark Ahrens 

U.S. Fish and Wildlife Service, Spring Creek National Fish Hatchery, 61552 State Road 14, Underwood, 

Washington 98651, USA 

 

Experiments were conducted to assess the efficacy and validity of current incubation and anti-pathogenic 

treatment methods for fall Chinook salmon (Oncorhynchus tshawytscha) eggs at Spring Creek National 

Fish Hatchery, Washington.  In 2008, the spawn of 180 female salmon, approximately 877,500 eggs, were 

divided equally amongst three groups.  The control group was incubated in a mixture of spring and well 

waters (8.3°C) and received prophylactic iodophor treatments for the control of infectious pathogens 

(current methods used by the hatchery). Group 1 was incubated in spring water only (7.8°C) and received 

prophylactic iodophor treatments.  Group 2 was incubated in a mixture of spring and well waters (8.3°C) 

and received no prophylactic iodophor treatments.  Average survival rates to the eye-up stage for the 

control, group 1, and group 2 were 96, 97, and 93%, respectively.  The groups receiving iodophor 

treatment (control and group 1) had significantly higher survival rates than group 2 (P = 0.07, and P = 

0.03, respectively).  Also, a high incidence of soft-shell disease was observed in group 2, but absent in 

either the control or group 1.  The lower survival rate of eggs observed in group 2 does not substantiate 

the discontinuation of prophylactic iodophor treatments as a routine practice in the culture of fall Chinook 

salmon at Spring Creek National Fish Hatchery.  The experiment was repeated in 2009 and the results of 

this experiment will also be discussed. 
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Use of live and dry feeds during early rearing of Arctic grayling; 

Fairbanks Experimental Fish Hatchery, Alaska 
 

Travis K. Hyer* and James T. Fish 

 

Alaska Department of Fish and Game, 1300 College Road, Fairbanks, Alaska 99701, USA 

phone: (+1) 907-459-7353, email:  travis.hyer@alaska.gov 

 

Captive rearing of Arctic grayling in Alaskan hatcheries has been challenging, where survival of newly 

hatched larval fish at the onset of first feeding has ranged from zero to typically 59%, or less, with use of 

dry mash feeds.  During 2008 and 2009, experiments were conducted at the Fairbanks Experimental Fish 

Hatchery to examine larval Arctic grayling survival and growth after 14 days under different live feed and 

dry feed scenarios.  During 2008, four treatments of feed were administered to newly hatched Arctic 

grayling:  live Artemia spp. enriched with Larviva Multigain (Dana Feed A/S, Horsens, Denmark), a 

combination of enriched live Artemia spp. and dry feed (Larviva Start), dry feed as a sole diet (Start), and 

freeze-dried Cyclop-eeze (Argent Laboratories, Redmond WA) as a sole diet. Fish fed a combination of 

live and dry feed, and those only fed Artemia spp., had a survival of >97%.  In contrast, fish fed Cyclop-

eeze, or only dry feed, had a survival of <54%. Growth after 14 days was greatest on fish feed live feed.  

During, 2009 the use of live Artemia spp. was refined by testing two different enrichment products, 

Larviva Multigain and INVE Easy Selco (INVE Aquaculture, Inc, Salt Lake City, UT), as well as two 

different brands of Artemia spp, INVE GSL and Argent Labs Platinum grade. Each treatment resulted in 

survivals greater than 97%.  Fish fed Platinum Artemia spp. had the greatest growth after 14 days.  

Results from feed trials will be applied to the culture of Arctic grayling in newly-constructed Alaskan 

sport fish hatcheries. 
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Getting ahead in a cutthroat world: optimizing culture conditions for Snake River, 

Colorado River, and Yellowstone cutthroat trout. 
 

Christopher A. Myrick*
1
, Mandi M. Brandt

1
, Greg S. Kindschi

2
, Frederic T. Barrows

3
, and Jeremy Liley

4
 

 

 
1
Department of Fish, Wildlife, and Conservation Biology, Colorado State University, Fort Collins, CO. 

 80523. (970) 491-5657. Chris.myrick@colostate.edu and (970) 491-5830. brandtmane@aol.com
 

 

2
U.S. Fish and Wildlife Service, Bozeman Fish Technology Center, 4050 Bridger Canyon Road, 

Bozeman, MT 59715. 
 

3
U.S. Department of Agriculture, Agricultural Resource Service, Hagerman Fish Culture Experiment 

Station, 3059-F National Fish Hatchery Road, Hagerman, ID, 83332. 
 

4
Liley Fisheries, Inc., PO Box 20483, Boulder CO 80308-3483. 

 

 

Cutthroat trout (Oncorhynchus clarkii spp.) have experienced population declines throughout their range, 

so propagation programs are key components of current management efforts. Culture conditions for 

cutthroat trout are largely unknown, and their performance when reared using standard rainbow trout 

procedures and diets. This multi-institution study was designed to identify diets, temperatures, and rearing 

densities that produce optimal growth and survival of Colorado River cutthroat trout (CRCT; 

Oncorhynchus c. pleuriticus), Snake River cutthroat trout (SRCT O. c. spp.), and Yellowstone cutthroat 

trout (YCT; O. c. bouvieri) in a series of 120-d experiments. Diet trials used 7 – 8 commercially available 

or open formula fed at 4 %wt./d.  In all strains, superior growth and survival were observed in fish fed 

Skretting Nutra-Plus.  Performance of CRCT was further enhanced by supplementing the Skretting Nutra-

Plus with live Artemia for 21 days.  The optimal temperature for SRCT growth was estimated to be 

14.5°C based on growth rates at 10 to 20°C; the optimal growth temperature for YCT and CRCT were 

estimated to be 14.7°C and 16.4°C, respectively. Growth rates of SRCT and YCT were significantly 

affected by rearing density, with higher growth rates as density was reduced from 350 fish/tank to 50 fish 

tank.  Density also affected CRCT growth, with better growth rates at lower (~150 fish/tank) densities 

than at the highest (600 fish/tank) densities.  We also report preliminary results from an ongoing SRCT 

production trial that is designed to determine if the laboratory results described above can be replicated in 

a production setting. 

 

mailto:Chris.myrick@colostate.edu
mailto:brandtmane@aol.com
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Title: Relative Performance of Diploid and Triploid Catchable Rainbow Trout in 

Lowland Lakes and Reservoirs 

 
Martin Koenig 

 

Idaho Department of Fish and Game, 1414 E. Locust Ln., Nampa, ID, 83686. 208-465-8404. 

martin.koenig@idfg.idaho.gov 

 

Increased growth, improved survival, and genetic protection of wild stocks have been suggested as 

benefits of stocking triploid (i.e. sterile) salmonids for recreational fisheries. We examined the relative 

survival, growth and return-to-creel of diploid (2N) and triploid (3N) all-female catchable rainbow trout 

Oncorhynchus mykiss across 13 lakes and reservoirs stocked in spring 2008. The number of 2N rainbow 

trout returned varied across reservoirs, but was significantly higher than the number of 3N rainbow trout 

caught in nine of 13 reservoirs. In fall 2008, 635 2N and 456 3N adipose-clip marked rainbow trout were 

recaptured, indicating 3N rainbow trout returned to gill nets at 72% of marked 2N rainbow trout, on 

average. Triploid rainbow trout did not show any growth advantages over 2N rainbow trout. While mean 

length between the groups was similar, 2N fish were significantly heavier in weight and dressed weight. 

Creel census results yielded 1,215 2N and 989 3N marked rainbow trout, suggesting 3N rainbow trout 

returned to anglers at 81% of 2N rainbow trout. While the proportion of 2N fish in the creel varied across 

locations, most reservoirs showed higher returns of 2N rainbow trout to anglers. While diploid rainbow 

trout may grow and survive better in chronic warm water conditions, triploid rainbow trout will perform 

well in good conditions while avoiding genetic impacts to wild stocks or establishing self-sustaining 

populations. As such, 3N catchable rainbow trout remain a valuable management option for put-take 

fisheries where adequate habitat exists to support trout.  

 

Stocking Methods and Design  

John Unterberg 

Alaska Department of Fish and Game, Sport Fish Division, Ship Creek Complex, Anchorage, AK 

john.unterberg@alaska.gov 

The release of fish from the hatchery site is the final step in the rearing process. As such, it is in some 

ways the most important. I will introduce you to the types of stocking methodologies and the variety of 

species and lifestages that are part of the Sport Fish program in Alaska.  I will include in the discussion 

tank design and operation.  

Thru a powerpoint presentation I will review different fish stocking releases.  There are the typical road 

system releases where the stocking truck is backed up to the lake or stream.  There are also more atypical 

releases with a variety of motorized and aerial means.  I will talk about these and some of the transitions 

from one method to another.  I will also include some of the finer details and improvements that have 

been instituted to further refine the fish stocking process.  Because the length of stocking trips can vary 

from 30 minutes to 14 hours, I will talk about some of the logistics for planning for this kind of time.    
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Anadromous Production and Management 

Session Chair – Larry Precht, FHM I, Fish Springs Hatchery 

 

Robert Reagan, ODFW. Hood River steelhead supplementation 

Rhonda Dasher, Confederated Tribes of the Colville Reservation. 

Monitoring reconditioned kelts in the Columbia River Basin 

Ryon Kurth, CDWR.  Feather River spring run Chinook 

Alice Low, Melodie Palmer-Zwehlen, CDFG, and Braden Buttars, 

PSMFC.  Fractional marking of Central Valley Chinook salmon 

Joe Johnson, CDFG.  Mokelumne River pulse flows - Just add water and 

the fish will come?   
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The Hood River Production Program: 

The Value of an Active Monitor and Evaluation Program 

 
Robert E. Reagan 

    

Oregon Department of Fish and Wildlife, 3561 Klindt Drive, The Dalles, OR  97058 

robert.e.reagan@state.or.us 

 

 The Hood River, located in north central Oregon, is a tributary of the Columbia River and residence to 

the Endangered Species Act (ESA) listed threatened summer and winter populations of steelhead.  In 

1987 the Hood River was selected as a mitigation site for wild summer and winter steelhead due to losses 

caused by operation of the Bonneville Dam hydroelectric facility.  As a result, the Bonneville Power 

Administration (BPA) funded the development of a hatchery system within the Hood River subbasin to 

bolster the wild populations of steelhead.  In 1993 the Hood River Production Program (HRPP), a 

collaborative effort between the Oregon Department of Fish and Wildlife and the Confederated Tribes of 

the Warm Springs Reservation, Oregon and funded by BPA, began collecting wild Hood River stock 

winter steelhead for hatchery broodstock.  Four years later, a summer steelhead program began with the 

collection of wild Hood River stock summer steelhead for broodstock.  Additionally, BPA began funding 

a monitor and evaluation (M&E) project to collect quantitative biological information needed to evaluate 

the hatchery program. 

 

 The M&E project has collected extensive data on wild and hatchery stocks over the last seventeen years.  

Powerdale Dam, located in the lower Hood River, has provided the M&E project an opportunity to 

closely monitor the adult populations.  Special attention was placed on adult escapement and run timing 

as the wild Hood River broodstock replaced the out-of-basin stocks that had been in the subbasin 

intermittently since the 1960‟s. 

 

Based on run time information for hatchery winter steelhead, subbasin co-managers became concerned 

that there was the possibility for crossbreeding of summer and winter steelhead.  As a result, we 

coordinated with the U.S. Fish and Wildlife Service (USFWS) to conduct a feasibility study to determine 

if the two ecotypes could be indentified genetically.  Results of this investigation determined that it is 

feasible to genetically assign steelhead returning to the Hood River to either summer run or winter run 

ecotype with 95% accuracy.  Protocols for brood collection have since been modified to include a “rapid 

response” by which a tissue sample is removed from each brood fish and sent to the USFWS for ecotype 

assignment prior to fertilization.  By actively monitoring the hatchery and wild populations over the 

entirety of the program, problems can be addressed early, avoiding serious long-term consequences.  
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Effectiveness Monitoring For Kelt Reconditioning;  

how do you know if you‟re successful? 
 

Rhonda Dasher 

 

 Confederated Tribes of the Colville Reservation, 23 Brooks Tracts Rd., Nespelem, WA 98155 

e-mail:  rhonda.dasher@colvilletribes.com    phone:   509-422-7439 

 

 

During the last decade there have been various studies in the Columbia River Basin to determine whether 

kelt reconditioning can be used to help re-establish an important component of the O. mykiss life history 

(iteoparity) and supplement wild spawning populations in areas above dams. Some earlier studies have 

involved smaller watersheds but current proposals are looking at developing large scale kelt 

reconditioning programs. One issue identified by the Independent Scientific Review Panel is whether 

reconditioning steelhead kelts will result in good egg development and successful reproduction in the 

wild. 

 

The Colville Tribes have participated in a reproductive success study involving reconditioned kelts since 

2004. During the course of this study many lessons have been learned regarding both kelt reconditioning 

and effectiveness monitoring. The use of genetic pedigrees is critical in getting definite confirmation of 

reproductive success. In addition, obtaining accurate baseline data for growth of juveniles in the system 

being monitored is crucial in distinguishing between progeny from a first time spawning event and an 

event from a reconditioned kelt. The use of PIT tag arrays can help determine where the reconditioned 

fish are going, to improve where to target sample. Designing a comprehensive strategy for effectiveness 

monitoring is key to obtaining critical information on reproductive success. 
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Feather River Fish Hatchery Spring run Chinook salmon program:                        

moving toward conservation 

Ryon Kurth*
1
, Jason Kindopp

1
, Anna Kastner

2
 and A.J. Dill

2
 

1
California Department of Water Resources, 460 Glenn Drive, Oroville, CA, 95966, (530)534-2381 

rkurth@water.ca.gov and jkindopp@water.ca.gov 

2
California Department of Fish and Game,5 Table Mountain BLVD, Oroville, CA 95965 (530)538-2222 

akastner@dfg.ca.gov and adill@dfg.ca.gov 

 

Central Valley Spring-run (California) Chinook salmon (CVSR) are listed as threatened under the 

endangered species act.  The listing includes all naturally spawned populations of spring-run Chinook 

salmon in the Sacramento River and its tributaries in California, including the Feather River, as well as 

the Feather River Fish Hatchery (FRFH) spring-run Chinook program.  While included in the CVSR 

Evolutionary Significant Unit (ESU) FRFH spring run are also stated to be a primary threat to the overall 

recovery of the ESU due in large part to genetic impacts resulting from straying and hybridization with 

fall-run fish.  Over the last five years, the California Department of Water Resources and California 

Department of Fish and Game have initiated several changes in hatchery protocols with the ultimate goal 

of reducing the genetic threat of FRFH spring run salmon to the ESU and promoting conservation of the 

extant spring run population in the Feather River.  We present preliminary results and discuss the future 

of the FRH spring run program.  

 
  

mailto:rkurth@water.ca.gov
mailto:jkindopp@water.ca.gov
mailto:akastner@dfg.ca.gov
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Implementation of a Constant Fractional Marking Program for  

Fall-run Chinook Salmon at California‟s Central Valley Hatcheries 
 

Alice F. Low*
1
, Melodie Palmer-Zwahlen*

2
 and Braden Buttars*

3 

 
1
 California Department of Fish and Game, Fisheries Branch, 830 S Street, Sacramento, CA  95811 

Office: (916) 323-9583   fax: (916) 327-8854     
 

2 
CDFG - Marine Region, Ocean Salmon Project, 475 Aviation Blvd, Suite 130, Santa Rosa, CA 95403 

Office: (707) 576-2870   Cell: (707) 483-5851   fax: (707) 576-7132 
 

3
Pacific States Marine Fisheries Commission, 10950 Tyler Rd, Red Bluff, CA  96080,  

Office: (530) 527-3043 ext. 269  Cell: (530) 736-2696  Fax:  (530) 529-0292 

 

Hatcheries in California‟s Central Valley release more than 32 million fall-run Chinook salmon annually, 

which contribute substantially to commercial and sport fisheries.  For many years, releases of fall-run 

Chinook salmon from Central Valley hatcheries were sporadically marked and coded-wire tagged, 

providing fishery biologists with sparse and inconsistent data with which to manage these populations. In 

the spring of 2007, the California Department of Fish and Game, U.S. Fish and Wildlife Service, and the 

Pacific States Marine Fisheries Commission initiated a major new marking and tagging program for 

Central Valley fall-run Chinook salmon.  Over 8 million fish, 25% of the production releases of fall-run 

Chinook, have been marked and coded-wire tagged annually in 2007, 2008, and 2009 (Brood Years 2006 

– 2008). This program will provide important data to evaluate the contribution rates of hatchery fish to 

Central Valley Chinook salmon populations, to evaluate the propagation programs‟ genetic and ecological 

effects on natural Chinook populations, to estimate exploitation rates of hatchery and natural Central 

Valley Chinook salmon in ocean and inland fisheries, and to evaluate the success of restoration actions 

designed to increase natural production of Central Valley Chinook salmon. 
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Fisheries Management on the Mokelumne River - Pulse Flow 

 

Joe Johnson 

 

CDFG, North Central Region, 1701 Nimbus Road, Rancho Cordova, CA  95670 

 

In recent years, the Chinook salmon population has dwindled to historic lows. Conservation efforts by 

state and national fisheries agencies have been aimed at improving spawning habitat, increasing spawning 

success and protecting resources utilized by salmon in California. The Mokelumne River is holding on by 

a thread to it‟s fall-run Chinook salmon, and monitoring efforts have been in place for decades to track the 

up and downs of this species. In order to maintain the salmon migration on this river, water resources 

have been carefully supervised and distributed, with enough flow in the river to encourage and guide 

incoming Chinook salmon adults to their spawning grounds. However, despite all of the precautions, 

many Mokelumne River salmon still stray into other rivers, and immigrant numbers have remained low. 

In order to improve the low numbers of salmon in the Mokelumne River the California Department of 

Fish and Game along with other agencies have worked on a plan to encourage adult salmon immigration 

and decrease straying of Mokelumne River fish. The plan is to produce a series of pulse flows from 

Camanche dam to mimic storm events in the month of October of 2009. In theory, this would create ideal 

river conditions for the adult Chinook salmon to both home in on their spawning grounds and begin their 

migration up to them. If the pulse flow is a success, we expect to see an increase in the number of 

immigrating salmon following these pulse flow events.  
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Fish Health and Fish Culture Training 

 
Session Chair – Ellen McKenna, FHM I, Warm Springs Hatchery 

 

 
J. Scott Foott, USFWS.  Klamath River disease issues 

 

Ken Nichols and Brett Galyean, USFWS.  Yellow fat disease in Chinook 

salmon 

 

Mark Hassebrock, HDR. Removal of whirling disease from Leadville NFH 

 

Kim Rushton, CDFG.  California‟s „Hatchery Academy‟ 

 

Zack Parks, Feather River College.  Sustainable aquaculture on campus 
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Ceratomyxosis and Parvicapsula minibicornis infection of  

Klamath River juvenile salmon 
 

J. Scott Foott 

 

U.S. Fish and Wildlife Service, California-Nevada Fish Health Center, 24411 Coleman Hatchery Road, 

Anderson, CA  96007, phone 530-365-4271, Email Scott_Foott@fws.gov 

 

Two myxosporean parasites, Ceratomyxa shasta and Parvicapsula minibicornis, are quite prevalent in 

juvenile Chinook salmon that rear or migrate through the Klamath River.  Both parasites have a 

freshwater polychaete alternative host, Manayunkia speciosa, that is found at high densities in some 

reaches of the Klamath River.   Ceratomyxa shasta infection can result in lethal enteritis while P. 

minibicornis infects the kidney.  Prevalence of infection for C. shasta has ranged from 21 – 49% in 

samples collected above the  confluence of the Trinity R. with P. minibicornis infection > 90%.  Data on 

disease progression, species susceptibility, infection characteristics, and potential control measure studies 

will be discussed.  A concerted research effort to understand the ecological factors influencing fish 

disease in the Klamath River is being conducted by a collaboration of Klamath R. tribes, federal and state 

agencies, and university researchers. 

 

 

 

 

Yellow Fat Disease in Late Fall Chinook at Coleman NFH, a case study 
 

Ken Nichols*
1
 , Brett Galyean*

2
, and Ann Gannam

3
 

 
1
USFWS, CA-NV Fish Health Center, 24411 Coleman Fish Hatchery Rd, Anderson, CA 96007, 

(530) 365-4271, Ken_Nichols@fws.gov   http://www.fws.gov/canvfhc/ 

    
2
USFWS, Coleman National Fish Hatchery, 24411 Coleman Fish Hatchery Rd, Anderson, CA 96007 

(530) 365-8622, Brett_Galyean@fws.gov  

    
3
USFWS, Abernathy Fish Technology Center, 1440 Abernathy Creek Rd., Longview, WA, 98632 

(360) 425-6072, Ann_Gannam@fws.gov  

 

    

      In 2007 and 2008, the late fall run Chinook salmon at Coleman have experienced yellow fat disease.  

The condition is characterized by inflammation of adipose tissue and deposition of lipofuscin pigment.   

External signs included chronic mortality, lethargic fish with bloated bellies, or "sunburn" lesion between 

the dorsal fin and head.  Some potential causes including environment and feed quality will be   

discussed. 

 

mailto:Scott_Foott@fws.gov
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Eradication of Whirling Disease at Leadville NFH using 

Microscreen Filtration and Ultra-Violet Radiation 
 

Mark J. Hassebrock, PE 

 

HDR Fisheries Design Center, 4717 97
th
 Street NW, Gig Harbor, WA  98332, 253.858.5674 

mark.hassebrock@hdrinc.com 

 

 

Established in 1889 at an elevation of 9,600 ft in the Rocky Mountains near Leadville, Colorado, 

Leadville National Fish Hatchery is one of the oldest fish hatcheries operated by the US Fish and Wildlife 

Service.  One of the primary missions of the facility is to produce Snake River cutthroat trout for 

mitigation planting in the reservoirs of Bureau of Reclamation‟s Fryingpan-Arkansas project.  The 

hatchery is also involved in recovery of Colorado‟s threatened state fish, the greenback cutthroat trout as 

well as other endangered fish in the Colorado River.   

 

Whirling disease was first discovered at Leadville NFH in 1995 and planting from the facility to whirling 

disease negative waters was suspended, curtailing the hatchery‟s ability to provide fish for its primary 

missions.  In 2001 HDR was hired as a subconsultant to Sellards & Grigg, Inc. to complete an evaluation 

of water supply disinfection options, assist in identifying the preferred option, and design a treatment 

system.  After a detailed review of control strategies and various technical approaches that had been tested 

or proposed for removing or deactivating the organism, a staged system employing micro-screen filtration 

and ultra-violet irradiation was identified as the preferred option. 

 

The completed treatment system became operational in June of 2004 and the facility started the extended 

process required for a formerly positive facility to obtain whirling disease negative certification.  The 

certification process was completed late in 2006 and in January of 2007 USFWS announced that the 

certification had been obtained and the facility would resume its important mission. 

 

 

mailto:mark.hassebrock@hdrinc.com
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California Department of Fish and Game 

“Hatchery Academy”  
 

Kim Rushton 

 
Fish Hatchery Manager II, Iron Gate Hatchery, 8638 Lakeview Road, Hornbrook, CA  96044 

 

History: 

 

Fish culture techniques at California hatcheries have historically been passed on from experienced “fish 

culturists” and hatchery managers to new employees as they arrive at a facility and start their hatchery 

career.  In the 1990‟s statewide hatchery coordinator Ken Hashagen and others started to develop a 

Hatchery Training Program but due to scarcity of training funds, changes in personnel, and other factors, 

the program went idle for several years. 

 

Where we are now: 

 

Last year the idea of a Hatchery Training Program was resurrected and a Hatchery Training Committee 

was formed.  We developed a questionnaire to gather information on individual hatcheries, how each 

hatchery performs specific fish culture activities, and what managers might like to see included in the 

“Academy”.  The questionnaires were received back with very good input from the hatchery managers. 

 

Where do we go from here: 

 

Activities and training aids for classes will need to be developed and instructors selected and trained.  

Hatcheries will be chosen which will work best for smaller classes and hands on training.  Some skills or 

tasks will be learned by employees through their assigned hatchery and others through cross training 

assignments to other hatcheries. 

 

The goal is to get all Fish & Wildlife Technicians exposed and trained in the various fish culture activities 

that occur throughout the state at the various types of hatcheries.  Modules will also cover the history of 

the hatchery system as well as state and federal policies and legislation and how they affect hatchery 

operations.  The training will provide for better promotional opportunities and a more efficiently run 

hatchery system.   
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Feather River College: Sustainable Aquaculture, we‟re ready are you? 
 

Zachary Parks 

 

Hatchery Director/Environmental studies instructional assistant, Feather River College, 570 Golden Eagle 

Ave., Quincy Ca. 95971.   Phone: 530 283 0202 ext 224, fax: 530 283 3757, email: zparks@frc.edu 

 

 

Feather River College is the only educational institution out of 209 campuses within the California 

Community College system to have an operating fish hatchery on site. Fish have been reared on the 

campus since the early 1970‟s when the hatchery was born out of a collaboration between PG&E, 

California Department of Fish and Game and the Dean Witter Foundation. Little changed at the facility 

until 2004 where a revitalization effort began with the hire of a new hatchery director.  Faced with many 

challenges, such as deteriorating facilities and lack of an adequate water supply, it was imperative to 

renovate the hatchery or face extinction.  The water supply available for fish production became 

insufficient for keeping the production facility operating due to contamination and chlorination issues 

with the college water sources.  This lack of water was the primary motivation for converting from a 1500 

gpm flow through system to a recirculating system. The new system utilizes 0.53 % of the water the 

previous system used while increasing fish production by 18 fold.  The ultimate goal is to make the 

hatchery economically sustainable while reducing our impact on the environment and providing industry-

relevant hands-on training in aquaculture. We are poised to lead California in educating its residents in the 

new era of long-term sustainable aquaculture.  
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Anadromous Recovery Programs and Animal Welfare 

 
Session Chair – Matthew Norris, FHM II, Fish Springs Hatchery 

 

 
Ben White, PSMFC.  Russian River coho salmon captive broodstock program 

 

Mariska Obedzinski,  University of CA.  Russian River coho – life after the hatchery 

 

John Carlos Garza, NOAA.  Parentage based genetic tagging  

 

Diane Deal, ODFW.  What to do with surplus fish? 

 

Fred Conte, University of CA, Davis.  Aquatic Animal Welfare In U.S. Fish 

Culture 
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The Russian River Coho Salmon Captive Broodstock Program: 

A Recovery Hatchery at Work 
 

Benjamin White*
1
; Rory Taylor

1
; Wes Hartman

1
; Brett Wilson

2
; J. Louise Conrad

3 

 

1
Pacific States Marine Fisheries Commission (707) 433-6054 bwhite@dfg.ca.gov 

 
2
California Department of Fish and Game, Warm Springs Hatchery, 3246 Skaggs Spring Road,  

Geyserville, CA 95441  
3
Department of Environmental Science & Policy, University of California, Davis, 

(530) 752-3350 

jlconrad@ucdavis.edu 

 

It became very clear at the beginning of this decade that the extinction of coho salmon in the Russian 

River watershed was imminent without immediate intervention.  In response to the drastic decline of the 

species, a multi-agency collaboration initiated the Russian River Coho Salmon Captive Broodstock 

Program (RRCSCBP) in 2001.  The goal of the program is to not only prevent local extirpation, but to 

restore self-sustaining populations of coho to tributaries throughout the Russian River basin.  From 2001 

to 2003, some of the last remaining wild Russian River coho were collected and transported to Warm 

Springs Hatchery to be used as the program‟s broodstock population.  Broodstock are reared their entire 

lives in fresh water and are spawned according to a breeding matrix to avoid inbreeding and to maximize 

genetic diversity.  The off-spring are then released into multiple tributaries within the watershed that 

historically supported wild runs of coho.  Using water-filled backpacks fitted with aerators, crews hike 

along the creeks releasing fish at low densities into the best available habitat.  Since its inception, the 

RRCSCBP has completed six spawning cycles and released nearly 300,000 juveniles throughout the 

watershed.  However, with a limited number of founding individuals for the broodstock population and 

continued declines in adult returns, the program has been forced to adapt.  In response to these challenges, 

the RRCSCBP has recently incorporated an out breeding component to its spawning efforts with the aim 

of increasing genetic variation among the broodstock population.  Smolt releases have also recently been 

included in the program in an attempt to increase the number of adult returns.   

mailto:bwhite@dfg.ca.gov
mailto:jlconrad@ucdavis.edu
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The Russian River Coho Salmon Captive Broodstock Program Part 2: 

Life after the hatchery 
 

Mariska Obedzinski*
1
; Paul Olin

1
; Manfred Kittel

2
 

 

1
University of California Cooperative Extension, 133 Aviation Blvd., Suite 109, Santa Rosa, CA 95403 

(707) 565-2621 (ph)  (707) 565-2623 (fax)  Email: mobedzinski@ucdavis.edu 
 

2
California Department of Fish and Game, 7329 Silverado Trail, Yountville, CA 94558  (707) 944-5522 

Email: mkittel@dfg.ca.gov 

 

As part of a multi-agency effort to reestablish coho salmon populations in the Russian River watershed, in 

2004 the Russian River Coho Salmon Captive Broodstock Program (RRCSCBP) began releasing juvenile 

coho annually into multiple tributaries of the Russian River. Coho are released as age-0+ in the spring and 

fall, as well as at the smolt stage. University of California Cooperative Extension (UCCE) has worked 

with California Department of Fish and Game, National Marine Fisheries Service, U.S. Army Corps of 

Engineers, Sonoma County Water Agency, and private land owners to develop and implement a 

monitoring and evaluation component for the RRCSCBP. After the fish are released into the streams, 

UCCE uses downstream and upstream migrant trapping, snorkeling, spawner and redd surveys, and PIT 

tag detection systems to estimate and compare seasonal survival, smolt abundance, and instream growth 

among streams and release seasons. Coded wire tags implanted into different body locations and PIT tags 

are used to distinguish and compare release streams, release seasons, and cross-types. Results thus far 

reveal differences in coho survival among release seasons, streams, cross-types, and years. Monitoring 

will continue and findings will be used to directly inform the RRCSCBP and adapt the program‟s release 

strategies as necessary. 

mailto:mkittel@dfg.ca.gov
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Large scale parentage inference for fishery management and ecological investigation 

 
John Carlos Garza* & Eric Anderson 

 

Southwest Fisheries Science Center, 110 Shaffer Rd. Santa Cruz, CA 831-420-3903 

carlos.garza@noaa.gov, eric.anderson@noaa.gov 

 

 Monitoring and evaluation of salmonids generally employ coded wire tags (CWTs) as the primary 

method of identifying fish. In spite of their utility, CWT recovery rates are very low (>0.5%), and 

massing marking programs pose enormous challenges to CWT programs; over 80% of ad-clipped fish 

now sampled in many salmon fisheries do not carry CWTs.  

 Parentage-based tagging (PBT) is a novel, intergenerational genetic tagging method that has broad 

potential application to hatchery monitoring and evaluation, fishery management, and ecological 

investigation. It is predicated upon the idea that sampling and genotyping the broodstock at a hatchery, or 

the spawning adults in a natural population, provides genetic tags for ALL of their offspring that are 

recovered through large-scale parentage analysis. Since the “tagging” process requires genotyping the 

parents only, PBT is highly efficient, with one pair of genotypes providing tags for all of their 1000s of 

offspring. Matings need not be recorded, but efficiency is dramatically increased if samples from hatchery 

broodstock are separated by spawning date. We have determined that single nucleotide polymorphisms 

(SNPs) are the molecular marker of choice for PBT and we present power analyses that show that 80-100 

of our newly-discovered SNPs are sufficient to implement PBT in California salmonid hatcheries.  

 We envision a future data collection system for salmonid fishery management that integrates PBT 

with standard genetic stock identification (GSI), as an integrated PBT/GSI program provides stock of 

origin for every fish, and age for many. Applications of PBT extend beyond salmonids to any highly 

fecund organism. 

mailto:carlos.garza@noaa.gov
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Surplus Fish, What Do You Do? 
 

Diane E. Deal 

 

Oregon Dept. of Fish & Wildlife and Lower Snake River Compensation Plan, Lookingglass Hatchery, 

76657 Lookingglass Rd.,  Elgin, OR  97827.  Tel: (541) 437-9723.  E-mail:  Diane.E.Deal@state.or.us  

 

Oregon Department of Fish and Wildlife‟s Lookingglass Hatchery is part of the Lower Snake River 

Compensation Plan and is located 19 miles north of Elgin, Oregon and operates a satellite facility located 

on the Imnaha River. Lookingglass Hatchery is cooperatively managed by ODFW, the Nez Perce Tribe, 

and the Confederated Tribes of the Umatilla and rears stocks of ESA listed spring Chinook (O. 

tshawytscha).  Management guidelines for the hatchery are established annually in the Lower Snake River 

Fish and Wildlife Compensation Plan Grande Ronde and Imnaha Basins Annual Operation Plan.  Adults 

predicted to return to the Imnaha River in 2009 was 7,826 adults and 388 jacks with approximately 59% 

of adults expected to be collected at the weir and adult trap, with an 83.2% hatchery origin, and 16.8% 

natural origin selection.  Actual numbers collected were 1,161 adults and 2,351 jacks with an 83.6% 

hatchery origin and 16.4% natural origin.  Brood stock needs of the hatchery required 216 (108 males and 

108 females) be collected. Lookingglass Hatchery was faced with what to do with the remaining fish.  

Plans were in place to release some fish above the weir following an agreed to ratio of 3 hatchery fish to 2 

natural origin fish.  Also, when fish returns are robust, the Oregon Department of Fish and Wildlife Fish 

Hatchery Management Policy provide a stated order of preference for distribution of excess fish. 

 

 Provide fish for tribal ceremonial and subsistence use 

 Provide additional fishing opportunities consistent with management plans 

 Allow hatchery produced fish to spawn naturally in numbers identified in existing fish 

management or conservation plans per the Native Fish Conservation Policy 

 Place carcasses in natural spawning and rearing areas to enhance nutrient recycling  

 Provide for experimental, scientific or educational uses 

 Sell eggs and carcasses to provide revenues to support hatchery programs 

 Provide fish to charitable food share programs 

 Provide fish for animal feed to rehabilitation shelters, or zoos or other such operations 

 Dispose of fish in a landfill or rendering plant 

 

An order of preference for disposition of adult hatchery fish consistent with ESA listed species or 

conservation hatchery program facilities is also in place.   

 

mailto:Diane.E.Deal@state.or.us
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Aquatic Animal Welfare In U.S. Fish Culture 
 

Fred S. Conte 

 

Department of Animal Science, University of California Davis, Davis, CA 95616, USA 

  

The basic precepts of animal welfare in animal production systems include avoidance of animal pain and 

suffering, and include concepts of humane slaughter. While these concepts are accepted in most animal 

production systems in the United States, there has been resistance among many agency and commercial 

finfish producers. Where resistance occurs, is usually based on a belief that fish are incapable of 

experiencing any concept of pain, or suffering, because they lack the neural capability to interpret pain. 

Resistance is also based on the economics of initiating changes in how we culture finfish for enhancement 

of food production. A large percentage of U.S. producers recognize the economic sense of reducing 

stressful encounters of fish that are in the production cycle, but many still resist the concepts of aquatic 

animal welfare. The arguments that support these premises‟ are primarily based on a single publication in 

2000 that forwarded the concept that the absence of a neocortex in fish makes it “untenable” that fish are 

capable of feeling pain. Since 2000, scientists internationally have focused on this issue and published a 

substantial body of literature addressing the concept of “pain” in fish. The current body of international 

scientific literature that addresses the criteria of how fish might perceive unpleasant, or negative stressors, 

is expanding. The presenter will review some of the science used in these studies, and more recent 

scientific revelations influencing opinions that fish may have the mechanisms and interpretative abilities 

to experience some form of “pain”. 
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High Mountain and Native Trout Management 

 
Session Chair – Greg Paape, FHM II, San Joaquin Hatchery 

 

 
Danielle Dorsch, IDFG.  Idaho high mountain lake stocking  

 

Curtis Milliron, CDFG.  High elevation resource management 

 

Dave Lentz, CDFG.  California‟s mandate to increase production of native trout 

 

Christy McGuire,  CDFG.  Kern River Hatchery and conservation of CA‟s state fish 

 

Curtis Milliron, CDFG.  Restoration of golden trout broodstock 
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 The Development and Current Practices of Idaho‟s High Mountain Lake 

 Stocking Program  

 
Danielle Dorsch*, Brent Snider, Tom Curet, Mel Hughes, Steve Kammeryer 

 

Idaho Department of Fish and Game, Sawtooth Fish Hatchery, (208)774-3684, HC 64 Box 9905 Stanley, 

Idaho 83278. DanielleDorsch@idfg.idaho.gov   

 

There is an art and science behind the current practices of Idaho fish and game High Mountain Lake 

Stocking Program in Salmon region. The Salmon region stocks approximately two hundred fifty lakes out 

of one thousand mountain lakes on an annual rotating schedule.  The Sawtooth Fish Hatchery stocks 

Westslope Cutthroat (Oncorhynchus clarki lewisi) fry into high mountain lakes. The use of fixed wing 

aircraft has been found to be more cost effective. Development of the program has been a cooperative 

effort between state hatcheries to maintain a viable and diverse mountain lake fishery. The purpose for 

high mountain lake stocking program is to provide a rich angling experience for outdoor enthusiasts. 

 

 

 

 

California high elevation aquatic resource management 
 

Curtis Milliron 

 

California Dept. of Fish and Game, 53 Chase Ave., Chalfant Valley, CA 93514  (760) 872-3058  

cmilliro@dfg.ca.gov 

 

Trout have been stocked into naturally fishless high elevation lakes in California for over 150 years.  

Ninety percent of Sierra Nevada lakes greater than 2.5 ha and 3 m deep now have extant populations of 

introduced trout, and thousands of high elevation fisheries are enjoyed each year by a large and diverse 

group of adventurous anglers.  However, the cascade of ecosystem impacts, including localized 

extinctions of native amphibians and invertebrate species, has compelled the California Department of 

Fish and Game to adopt a new approach to high elevation aquatic ecosystems management. 

 

Results from recent fish, amphibian, and habitat surveys in mountain lakes, streams, wet meadows, and 

spring areas are used to develop basin-level management plans that endeavor to preserve native 

biodiversity and habitat quality while maintaining ample angling opportunity.  Aquatic resource 

management plans include a robust monitoring element that is prescribed based on site-specific 

management direction.  Trout stocking, though now less common, is still employed as a management tool. 

mailto:DanielleDorsch@idfg.idaho.gov
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Increasing Production and Use of Native Trout in California‟s Hatchery and 

Stocking Program 
 

David Lentz 

 

California Dept. of Fish and Game, Fisheries Branch, 830 S Street, Sacramento, CA 95811 

(916) 445-3773  dlentz@dfg.ca.gov 

 

The passage of legislation (“AB 7”, Inland Fisheries Restoration Act of 2005, Fish &Game Code §13007) 

established funding and set goals for DFG hatchery trout production tied to the sales of sport fishing 

licenses.  Among the hatchery trout production goals established by “AB 7” are goals that require 

increasing production of native trout from 2009 through 2011 so that at least 25% of total trout production 

is comprised of at least five “species” of California native trout by 2012. Eleven forms or “species” of 

California native trout are identified for possible hatchery production. The DFG established an internal 

working group to evaluate hatchery native trout production and recommendations for the native trout to 

pursue the production goals. “AB 7” provides DFG trout managers with new challenges. Among these are 

finding appropriate uses and stocking locations for more than two million hatchery native trout without 

increasing impacts to native trout and other aquatic species.  DFG‟s native trout managers pursue 

restoration and recovery efforts for native trout primarily through establishing and expanding wild, self-

sustaining populations. The need for hatchery-produced native trout for restoration purposes is therefore 

very limited.  Production of large numbers of native trout will result in their use for sport fishing, 

recreation, education, and other purposes rather than restoring native trout populations.  For hatchery 

managers, many new challenges also await. One or more new broodstocks will be needed to meet the five 

“species” requirement and many fish culture challenges working with native trout species remain to be 

met.  All of these challenges must fit within the framework of the current NEPA/CEQA review of the 

hatchery and stocking program. 

 

mailto:dlentz@dfg.ca.gov
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Golden Eggs:  Kern River Hatchery and the Conservation of California‟s State Fish 
 

Christy McGuire 

 

Associate Fishery Biologist, California Department of Fish and Game, P.O. Box 1908,  

Kernville, CA 93238  (760) 417-0674  cmcguire@dfg.ca.gov  

 

Together known as the golden trout complex, three closely-related subspecies of rainbow trout have 

evolved, isolated, in the Kern River watershed.  Ongoing genetic studies are identifying and defining the 

remaining wild stocks of the three native Kern subspecies: Little Kern golden trout, California golden 

trout and Kern River rainbow trout. At present operating as a planting base, the Kern River Hatchery 

(KRH) holds a major role, both past, present and future, in the conservation of two of these native trout.   

 

During the 1980s and 1990s, a massive restoration plan for the federally listed threatened Little Kern 

golden trout utilized the KRH for a hatching and rearing program. Five stocks of Little Kern golden trout 

were collected, held, and reared in the hatchery.  They were used for stocking back into native waters that 

had been chemically treated to remove non-native trout.  The program, terminated in 1997, met with both 

successes and failures.   

 

In 2009, KRH is preparing for the development of a Kern River rainbow trout broodstock, to allow for 

eventual rearing and planting of a trout stock native to the Kern River for recreational angling.  A genetic 

study to identify possible wild source populations is due for completion by January, 2010.  An earlier 

fishery management plan is being revised, and additional plans are being developed for hatchery 

operations and broodstock management.  The hatchery staff is also currently working on infrastructure 

improvements to support the broodstock. 

 

 

mailto:cmcguire@dfg.ca.gov
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Restoration of California golden trout broodstock  

for fisheries management and genetic conservation  
 

Curtis Milliron, Stanley Stephens, Dave Lentz, and Brian Beal 

 

California Dept. of Fish and Game, 53 Chase Ave., Chalfant Valley, CA 93514,  

(760) 872-3058  cmilliro@dfg.ca.gov 

 

Cottonwood Lakes has served as the source of California golden trout (Oncorhynchus mykiss aguabonita) 

used by the California Department of Fish and Game for fishery management purposes since 1918.  The 

original source of these fish was Mulkey Creek, a tributary to the South Fork Kern River.  Sometime 

possibly in the 1930‟s this broodstock became hybridized with rainbow trout.  Since that time California 

golden trout produced from Cottonwood broodstock and planted in various waters around the State, and 

in other states and countries, have mostly been introgressed to some degree (estimated 12 to 17 percent) 

with rainbow trout (O. m. spp.). 

 

The goal of this proposal is to remove all trout from the Cottonwood Lakes and to replace them with a 

broodstock that better represents the genetic characteristics of trout native to Golden Trout Creek.  The 

objectives of this proposal are to: 

 

 Provide adequate numbers of California golden trout eggs to annually meet hatchery production 

goals and the requirements of Assembly Bill 7. 

 

 Provide pure California golden trout for stocking waters outside their native range for recreational 

angling. 

 

 Establish a permanent refuge(s) for California golden trout from Golden Trout Creek. 

 

Restoration activities will include non-chemical removal of all trout in the Cottonwood Lakes using gill 

nets and electrofishing techniques, removal of trout from tributary streams using electrofishing, removal 

of remaining trout in a short stream section that is not accessible to electrofishing gear using a chemical 

piscicide, and restocking with pure California golden trout from Golden Trout Creek. 
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Administration, Compliance, and the Media  

 
Session Chair – Walt Nicholson, FWT, Moccasin Creek Hatchery 

 

 
Jim Starr, CDFG.  Trials and tribulations of the EIR/EIS process 

 

Jim Starr, CDFG.  Fish hatcheries and the NPDES 

 

Harry Morse, CDFG.  Fish culture activities and the media 
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Developing an Environmental Impact Report, the Trials and Tribulations 
 

Jim Starr
 

 

Staff Environmental Scientist, California Department of Fish and Game, Fisheries Branch, 

830 “S” Street, Sacramento, CA  95811.    916-327-0713 jstarr@dfg.ca.gov 

 

The Department of Fish and Game (Department) has been stocking fish throughout California since the 

Late 1800s.  During that period there were many different approaches to the types of fish to stock and 

where to stock the fish.  As time progressed changes occurred throughout the California landscape and the 

Department decided to undertake completing an Environmental Impact Report to address the potential 

impacts of stocking fish in the inland waters of California.  Prior to beginning this process the Department 

was sued by the Center For Biological Diversity and Pacific Rivers Council claiming that our hatchery 

stocking program was negatively impacting the resources of California.  The Department lost the law suit 

and was ordered to comply with the California Environmental Quality Act.  The Department has 

undertaken this process and we are now nearing the end of this adventure and this is our story.   

 

 
 

 

 

The challenges of operating the California Department of Fish and Game 

 hatcheries under the guidelines of the  

National Pollutant Discharge Elimination System Program 
 

Jim Starr
 

 

Staff Environmental Scientist, California Department of Fish and Game, Fisheries Branch, 

830 “S” Street, Sacramento, CA  95811.    916-327-0713 jstarr@dfg.ca.gov 

 

 

The Department of Fish and Game (Department) has been operating hatcheries in California since the late 

-1800s.  There have been many changes over the years with regards to our operations and the biggest yet 

is compliance with National Pollutant Discharge Elimination System Program (NPDES).  Our hatcheries 

are located in three of the nine water board regions designated in the State of California.  These regional 

water boards are as different as night and day.  These differences have led to some interesting challenges 

and operating conditions for our hatcheries.  My position is to be the liaison between the Regional Water 

Quality Control Boards and our hatcheries.  These duties have led to many opportunities to learn how our 

hatcheries operate as well as educate those individuals whose job it is to enforce the permits they issue.   

 

mailto:jstarr@dfg.ca.gov
mailto:jstarr@dfg.ca.gov
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 Hatchery Adult Late-Fall Chinook Straying into the Lower American River 

 

Benjamin White, Rory Taylor, Wes Hartman, PSMFC; Brett Wilson, CDFG; J. 

Louise Conrad, UC, Davis.  The Russian River Coho Salmon Captive Broodstock 

 Program: A Recovery Hatchery at Work 

 

Walt Beer, CDFG.  Anadromous Fish Hatcheries of the California Department of Fish 
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Kacie Barnes, CDFG.  Pulse Flows on the Mokelumne River – Did it Work? 
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Southwest Hatchery Tour 2008 - 10 Best Tricks of the Trade 

 
Paul Adelizi 

 

California Department of Fish and Game, 1234 E. Shaw Ave., Fresno, CA 93710 

 
In 2008, CDFG hatchery staff completed a tour of 7 Southwest Hatcheries in New Mexico and Arizona.  

This poster presents some of the more innovative tricks of the trade identified on the trip that most 

hatchery managers will find quite useful. 

 

 

 

Egg Handling Operations at Feather River Hatchery 
 

Penny Crawshaw FWT B, Mary Noel FWT B, and Donna M. Merrill, F&W Seasonal Aid 

 

CA Department of Fish and Game, Feather River Hatchery, 5 Table Mt. Blvd., Oroville, CA  95965 

 

The handling of eyed eggs at the Feather River Hatchery, an anadromous hatchery on a major tributary of 

the Sacramento River in California, is described.  The poster displays photos of  addling eggs, the use of 

an egg „bouncer‟ to separate fertile and non-fertile eggs, egg measurement and enumeration, and putting 

away eggs for hatching. 

 

Feather River Hatchery Inland Coho Program  

 
Penny Crawshaw FWT B, Mary Noel FWT B, and Donna M. Merrill, F&W Seasonal Aid 

 

CA Department of Fish and Game, Feather River Hatchery, 5 Table Mt. Blvd., Oroville, CA  95965 

 

The poster describes the production of salmon for the inland coho program at Lake Oroville, a large 

(6,400 HA) two-story reservoir on the Feather River in northern California.  Hatchery operations, 

beginning with the receipt of eyed eggs, through hatching and rearing, to final planting of the fish are 

described.   
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California Trout Hatchery Program 
 

Judy Urrutia 

 

California Department of Fish and Game, 830 S Street, Sacramento, CA  95814 

Phone:  (916) 445-3462  FAX:  (916) 327-8854 

 

The California Department of Fish and Game (CDFG) provides diverse trout angling and recreation 

opportunities through the use of a complex statewide hatchery system. Total trout production from Jan. 1, 

2008 through December 31, 2008 included seven trout species totaling 10.8 million fish and 4.2 million 

pounds.  These trout were stocked in approximately 1,200 waters in California. The hatchery system 

started in 1870 and has evolved from raising fingerlings at 27 high elevation “cold water facilities” to the 

current lower elevation foothill “warm water” hatchery system, with an emphasis on producing catchable 

trout.  Today‟s CDFG hatchery operation includes three major trout brood stock hatcheries, eight 

production hatcheries, one quarantine/planting base,  and one planting base.  The operation of each 

facility is unique to the area and aquatic habitat it services.  In order to provide anglers with year-round 

fishing and recreation opportunities, a complex system of fish and egg movement has been developed.  

 

 

Living with the Fishes: Housing at State Fish Hatcheries 

Michael E. Barnes 
1
, Dan J. Durben and Matthew M. Wipf

2
 , and Judy Urrutia

3 

 
1
South Dakota Department of Game, Fish and Parks,  McNenny State Fish Hatchery 19619 Trout Loop,  

Spearfish, South Dakota 57783 (responsible for correspondence) 
2
Black Hills State University, 1200 University, Spearfish, South Dakota 57799 

3
Senior Hatchery Supervisor, Hatchery Operations Coordinator, CA Department of Fish and Game, 

Fisheries Branch, 830 S Street, Sacramento, California 95814 

 

A survey was conducted in 2008 to assess, for the first time, the status of housing on state fish hatcheries.  

Forty-five agencies from 38 states responded.  Over two-thirds of the state agencies provided housing 

rent-free to selected hatchery employees. In those states that charged rent, rental fees were up to US $750 

per month and were set by a variety of methods. Employees offered housing varied greatly, ranging from 

housing for only the hatchery manager in 27% of the responses, to the exclusion of hatchery managers 

from hatchery housing in 14% of the states. A majority of respondents noted morale issues arising as a 

result of hatchery housing and nearly 60% noted that the housing availability affected recruitment and 

retention. States appear split as to the future of hatchery housing, with some states opting to decrease or 

eliminate housing and other states looking to increase and improve their hatchery housing. 
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Coded Wire Tagging Data Showing Coleman National Fish Hatchery Adult Late-Fall 

Chinook Straying into the Lower American River. 
 

Robert Vincik 

 

California Department of Fish and Game, 1701 Nimbus Road, Rancho Cordova, CA 95670 

 

Between December 4, 2006 and January 19
th
, 2007,  brood year 2006 juvenile late-fall Chinook salmon 

from Coleman National Fish Hatchery (CNFH) were released into the Sacramento River Delta at 

locations downstream from the hatchery. Locations included Discovery Park, West Sacramento, Ryde and 

Benicia.  All fish were marked with an adipose-fin clip and tagged with 0.5mm coded wire tags unique to 

each release site and date.  During the 2008/09 carcass survey in the Lower American River, a number of 

adipose-fin clipped adult Chinook salmon were recovered in January and February of 2009.  The heads 

were collected and sent for processing at the CDFG Ocean Salmon Project office in Santa Rosa California 

for tag removal and reading.  Of the 123 heads sent for processing, 117 of them were from the brood year 

2006 late-fall Chinook releases downstream from CNFH and accounted for 0.05% of the total release.  

Most of the tags recovered in the Lower American River were released at Discovery Park and West 

Sacramento, directly across from the confluence of the Sacramento and American Rivers. Previous 

studies have shown that, in general, salmon and steelhead return as adults to the areas where they are 

released, not where they are reared.  The coded wire tag data recovered in the carcass survey reinforced 

this tendency for straying in outplanted salmon.    
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The Russian River Coho Salmon Captive Broodstock Program:  

A Recovery Hatchery at Work 
 

Benjamin White
1
; Rory Taylor

1
; Wes Hartman

1
; Brett Wilson

2
; J. Louise Conrad

3 

 

1
Pacific States Marine Fisheries Commission, bwhite@dfg.ca.gov  

2
California Department of Fish and Game, Warm Springs Hatchery, 3246 Skaggs Spring Road, 

Geyserville, CA 95441   (707) 433-6054  
3
Department of Environmental Science & Policy, University of California, Davis 

(530) 752-3350   jlconrad@ucdavis.edu 

 

It became very clear at the beginning of this decade that the extinction of coho salmon in the Russian 

River watershed was imminent without immediate intervention.  In response to the drastic decline of the 

species, a multi-agency collaboration initiated the Russian River Coho Salmon Captive Broodstock 

Program (RRCSCBP) in 2001.  The goal of the program is to not only prevent local extirpation, but to 

restore self-sustaining populations of coho to tributaries throughout the Russian River basin.  From 2001 

to 2003, some of the last remaining wild Russian River coho were collected and transported to Warm 

Springs Hatchery to be used as the program‟s broodstock population.  Broodstock are reared their entire 

lives in fresh water and are spawned according to a breeding matrix to avoid inbreeding and to maximize 

genetic diversity.  The off-spring are then released into multiple tributaries within the watershed that 

historically supported wild runs of coho.  Using water-filled backpacks fitted with aerators, crews hike 

along the creeks releasing fish at low densities into the best available habitat.  Since its inception, the 

RRCSCBP has completed six spawning cycles and released nearly 300,000 juveniles throughout the 

watershed.  However, with a limited number of founding individuals for the broodstock population and 

continued declines in adult returns, the program has been forced to adapt.  In response to these challenges, 

the RRCSCBP has recently incorporated an out breeding component to its spawning efforts with the aim 

of increasing genetic variation among the broodstock population.  Smolt releases have also recently been 

included in the program in an attempt to increase the number of adult returns.   

mailto:bwhite@dfg.ca.gov
mailto:jlconrad@ucdavis.edu
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California Department of Fish and Game Anadromous Fish Hatcheries 

 
Walt Beer 

 

California Department of Fish and Game, 830 S St., Sacramento, CA  95811  wbeer@dfg.ca.gov 

 

California operates eight anadromous hatcheries and two satellite facilities which produce Chinook and 

coho salmon and steelhead for mitigation, fishery enhancement, and restoration programs.  Facilities are 

located on the  Klamath-Trinity river system, the Sacramento-San Joaquin system, Mad River, and the 

Russian River and a tributary, Dry Creek. 

 

The majority of hatchery production is to satisfy mitigation requirements resulting from the construction 

of dams, and production goals for the entire program are approximately 30 million Chinook, 2.8 million 

steelhead, and 775,000 coho annually.  Included in these production goals are 4 million Chinook salmon 

raised for ocean fishery enhancement at the Feather and Mokelumne River Hatcheries and paid for by the 

Commercial Salmon Trollers, and 150,000 steelhead produced at Mad River Hatchery for the purpose of 

sport fishery enhancement.    

 

The oldest of the present CDFG anadromous hatcheries is Nimbus Hatchery, on the American River east 

of Sacramento, which began operation in 1955.  Nimbus produces fall run Chinook and steelhead for 

mitigation.  The most recent addition to the anadromous hatchery system is Warm Springs Hatchery, 

constructed in 1980 near Healdsburg.  Warm Springs currently operates a captive broodstock program to 

recover coho in the Russian River system as well as steelhead programs for both Dry Creek and the 

Russian River. 

 

Hatchery Genetic and Management Plans (HGMP‟s) are being developed for all of the anadromous 

hatcheries to describe hatchery operations and mating protocols and address concerns about the 

interaction of hatchery and naturally produced fish. 

 

 

Pulse Flows on the Mokelumne River – Did it Work? 

 
Kacie Barnes 

 

California Department of Fish and Game, North Central Region, 1701 Nimbus Road, Rancho Cordova, 

CA  95670 

 

In order to improve the low numbers of salmon in the Mokelumne River the California Department of 

Fish and Game along with other agencies developed a plan to encourage adult salmon immigration and 

decrease straying of Mokelumne River fish. The plan was to produce a series of pulse flows from 

Camanche Dam to mimic storm events in the month of October of 2009.  In theory, this would create 

ideal river conditions for the adult Chinook salmon to both home in on their spawning grounds and begin 

their migration up to them. If the pulse flow was successful we expected to see an increase in the number 

of immigrating salmon following the pulse flow events.  Looking back from early December, did it work? 
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Aquatic Invasive Species Prevention 
 

Jason Roberts 

 

Environmental Scientist - Aquatic Invasive Species, California Department of Fish and Game, North 

Central Region (Region 2), 1701 Nimbus Road Rancho Cordova, CA 95670    (916) 358-2895 

 

Californians have benefited from the introduction of plant and animal species necessary for food or other 

human pursuits; however, there are many other introduced species that can wreak havoc on the state‟s 

environment and economy.  Those species that cause harm and once established, spread quickly from 

their point of introduction are often called “invasive.” 

 

Invasive species threaten the diversity or abundance of native species through competition for resources, 

predation, parasitism, interbreeding with native populations, transmitting diseases, or causing physical or 

chemical changes to the invaded habitat.  Through their impacts on natural ecosystems, agricultural and 

other developed lands, water delivery and flood protection systems, invasive species may also negatively 

affect human health and/or the economy.  Examples of direct impact to human activities include the 

clogging of navigable waterways and water delivery systems, weakening flood control structures, 

damaging crops, introducing diseases to animals that are raised or harvested commercially, and 

diminishing sportfish populations. 

 

A large population of an invasive species can start from a very small number of individuals, and those 

individuals can be difficult to see, so they may easily go unnoticed.  The tiny young of invasive shellfish 

or insects, a fragment of an aquatic weed or a single plant ready to release its seeds can be enough to start 

off a population that will ultimately become a multimillion dollar headache for the state.  However these 

populations do not grow from a few individuals to damaging levels overnight, and if populations are 

detected early enough, there is a good likelihood that they can be eliminated before they cause damage 

and huge population control costs.  Early detection and rapid response are the most effective and cost 

efficient responses to invasive species, after prevention. 

 

 

 

 

Monitoring for Invasive Species in Fish Culture Facilities 
 

Martha Volkoff and Julie Horenstein 

 

 CA Department of Fish and Game, Habitat Conservation Planning Branch, Invasive Species Program  

 

Aquatic Invasive Species (AIS) are nonindigenous organisms that can quickly multiply and overtake an 

environment threatening the diversity or abundance of native species, the ecological stability of an 

environment, and/or commercial, agricultural, aquacultural, or recreational activities.  Establishment of 

AIS in an aquaculture facility can directly affect operations, as well as serve as a source for their spread to 

new areas.  To minimize the potential for this, fish culturists should incorporate preventative measures 

into their daily operations, and routinely monitor their facilities for AIS.  
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HALL OF FAME INDUCTEES: 
 

 

 

Al Johnson 
 

Fish Culturist 

Crystal Lake Hatchery 

 

 

John Modin 
 

Associate Fish Pathologist 

CDFG Fish Health Laboratory 

 

 

Bruce Barngrover 
 

Senior Hatchery Supervisor 

 CDFG North Central Region 
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                                                      2009 NWFCC COMMERCIAL EXHIBITORS 
 

 

  

 
   

Marisource   David Heutmaker  253-922-2700 Davidh@marisource.com  

Bio-Oregon  Steve Boggio  (206) 714-6755 cell  steve.boggio@bio-oregon.com  

Intervet/Schering-plough Animal health Kasha Cox 662-907-0692  kasha.cox@sp.intervet.com  

Point Four Systems Inc. Trudy Dowla 800-267-9936  trudy@pointfour.com  

YSI, Inc.  Stacy Haught 937767-7241 shaught@ysi.com  

EWOS Canada Ltd. Rudi Kampen    800 663 0476   rudi.kampen@ewos.com  

Multicoat Corporation David Lascano  877-585-8425 dlascano@multicoat.com  

Western Chemical  Ronald Malnor  800-283-5292   ronm@wchemical.com 

WMT  Terry McCarthy 225-755-0026 terry@w-m-t.com  

Nelson & Sons/Silver Cup  Chris Nelson 800-521-9092 chris@silvercup.com  

PR Aqua  Ian Race 866-714-0141 info@praqua.com 

Jensorter, LLC  Kurt Stelk 541-389-3591 kurt@jensorter.com 

Raincountry Refrigeration Inc Mark Vondrachek 360-671-9165  raincountryrefrigeration@comcast.com  

Rangen   Ken Corpron  1-800-657-6446  ext 317 kcorpron@rangen.com 

HDR Engineering Inc.  Edward Donahue 253-858-5262 ed.donahue@hdrinc.com  

B & W Distributors Bob Blake 480-924-8883 bblake@bwdist.com  

Magic Valley Heli-Arc Louie Owens 208-733-0503  

Hatchery International Jeremy Thain 877-936-2266 sales@hatcheryinternational.com  

Christensen Net Works Kurt McFadden 800-459-2147 kurt.mcfadden@cnwnetting.com  

Farmers Conservation Alliance and Solar Solutions Les Perkins 541-716-6085 roy.slayton@fcasolutions.org  

SEIU Local 1000 Eric Kiziee 916-554-1200 kogata@seiu1000.org  

Solar Masters Mark Ures 916-768-2204 markures@yahoo.com  



                                                                         

 - 52 - 

 

 NWFCC Historical Record 

 
 

1950 Portland, Oregon  U.S. Fish & Wildlife Service 

1951 Wentachee, Washington U.S. Fish & Wildlife Service 

1952 Seattle, Washington Washington Dept. of Fisheries 

1953 Portland, Oregon Oregon Fish Commission 

1954 Seattle, Washington U.S. Fish & Wildlife Service 

1955 Portland, Oregon Oregon Game Commission 

1956 Seattle, Washington Washington Dept. of Game 

1957 Portland, Oregon U.S. Fish & Wildlife Service 

1958 Seattle, Washington Washington Dept. of Fisheries 

1959 Portland, Oregon Oregon Fish Commission 

1960 Olympia, Washington Washington Dept. of Game 

1961 Portland, Oregon Washington Dept. of Fisheries 

1962 Longview, Washington U.S. Fish & Wildlife Service 

1963 Olympia, Washington Washington Dept. of Fisheries 

1964 Corvallis, Oregon Oregon State University 

1965 Portland, Oregon U.S. Fish & Wildlife Service 

1966 Portland, Oregon Oregon Fish Commission 

1967 Seattle, Washington University of Washington 

1968 Boise, Idaho Idaho Dept. Fish and Game 

1969 Olympia, Washington Washington Dept. of Game 

1970 Portland, Oregon Oregon Fish Commission 

1971 Portland, Oregon U.S. Fish & Wildlife Service 

1972 Seattle-Tacoma, Washington Washington Dept. of Fisheries 

1973 Wemee, Oregon Oregon Fish Commission 

1974 Seattle, Washington University of Washington 

1975 Newport, Oregon Oregon State University 

1976 Twin Falls, Idaho University of Idaho 

1977 Olympia, Washington Washington Dept. of Game 

1978 Vancouver, Washington U.S. Fish & Wildlife Service 

1979 Portland, Oregon Oregon Dept. Fish and Wildlife 

1980 Courtenay, B.C. Fisheries and Oceans 

1981 Tumwater, Washington Washington Dept. of Game 

1982 Portland, Oregon National Marine Fisheries Service  

1983 Moscow, Idaho University of Idaho/Idaho Fish & Game 

1984 Kennewick, Washington Washington Dept. of Game 

1985 Tacoma, Washington U.S. Fish & Wildlife Service 

1986 Springfield, Oregon Oregon Dept. Fish and Wildlife 

1987 Fife, WA Washington Dept. of Fisheries 

1988 Richmond, B.C. B.C. Environment 

1989 Gleneden Beach, Oregon National Marine Fisheries Service  

1990 Boise, Idaho Idaho Dept Fish and Game 

1991 Redding, CA California Dept. of Fish and Game 

1992 Wentachee, Washington Washington Dept. of Wildlife/ Alaska Fish &Game 
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1993 Spokane, Washington U.S. Fish & Wildlife Service 

1994 Sunriver, Oregon Oregon Dept. Fish and Wildlife 

1995 Fife, WA Wahington Dept. Fish & Wildlife 

1996 Victoria, BC B.C. Environment/Fisheries &Oceans 

1997 Gleneden Beach, Oregon National Marine Fisheries Service  

1998 Boise, Idaho Idaho Dept. Fish and Game 

1999 Seattle, Washington U.S. Fish & Wildlife Service 

2000 Sacramento, CA California Dept. of Fish and Game 

2001 Portland, Oregon Oregon Dept. Fish and Wildlife 

2002 Bellingham, Washington Washington Fish and Wildlife 

2003 Portland, Oregon National Oceanic Atmospheric Administration 

2004 Victoria, BC Freshwater Fisheries Society of BC & Fisheries and Oceans 

2005 Boise, Idaho Idaho Dept. Fish and Game 

2006 Portland, Oregon U.S. Fish & Wildlife Service 

2007 Portland, Oregon Oregon Dept Fish and Wildlife 

2008 Spokane, Washington  Washington Dept Fish & Wildlife 

2009 Redding, CA California Dept of Fish and Game 

 


