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SECTION 1.   GENERALPROGRAM DESCRIPTION 

 
 

1.1) Name of hatchery or program. 

 

Hood River Production Program (HRPP).  

 

This Hatchery and Genetic Management Plan (HGMP) describes the current and future 

(after 2017) operations of the spring Chinook salmon hatchery program in the Hood 

River Basin i.e. Parkdale Fish Hatchery (PFH) and Moving Falls Fish Facility (MFFF). 

The Confederated Tribes of Warm Springs Branch of Natural Resources (CTWS-BNR) 

operates these two facilities.  

  

Up to one half of the program’s juvenile rearing takes place at the Round Butte Fish 

Hatchery and Pelton Ladder in the Deschutes Basin. The Oregon Department of Fish and 

Wildlife (ODFW) operates these facilities. Refer to the Round Butte Hatchery (RBH) 

Spring Chinook Salmon Program HGMP (2010) for details.  

 

1.2)  Species and population (or stock) under propagation, and Endangered Species Act 

(ESA) status.  
  

The spring Chinook salmon (stock-50) is under this propagation program.  The 

indigenous stock of the Hood River spring Chinook salmon (Oncorhynchus 

tschawytscha) is believed to have been extirpated by the early 1970s. The current 

population of naturally reproducing Hood River spring Chinook salmon (stock 50) was 

introduced as part of the HRPP using source stock from the Deschutes Basin (stock 66), 

which is part of the Middle Columbia Evolutionarily Significant Unit (ESU). The 

naturally produced progeny of hatchery-origin adults from the program are not 

considered part of the Lower Columbia River ESU by National Oceanic and Atmospheric 

Administration (NOAA) Fisheries and are not listed under the federal ESA (50 C.F.R. 17 

§ 223.4 2014). 

 

Prior to brood year 2000 all hatchery releases of spring Chinook salmon into the Hood 

River were Deschutes stock spring Chinook salmon (stock 66) reared at RBH. The Hood 

River hatchery-origin returns (HORs) have been incorporated into the broodstock 

beginning in 2001. Since 2005 all broodstock has consisted of Hood River returns. 

Currently 10% of the broodstock consists of natural origin returns (NORs). The natural 

run is almost up to the production and management goals. However, if adult returns to the 

Hood River are not enough to achieve the production goal, hatchery-origin Deschutes 

River spring Chinook (stock 66) may be used to meet the broodstock collection goal as 

the Hood River stock 50 was originated from the Deschutes River stock 66. 
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1.3) Responsible organization and individuals.  
 

Lead Contacts:  

 Name (and title):  Chris Brun, Program Coordinator   

Agency or Tribe:   Confederated Tribes of the Warm Springs Reservation of Oregon 

 Branch of Natural Resources 

 Address:  6030 Dee Hwy. Parkdale, Oregon, 97041   

 Telephone:  (541) 352-3548 

 Fax:   (541) 352-9365 

 Email:   cbrun@hrecn.net 

 

Name (and title):  Albert Santos, Parkdale Hatchery Manager   

Agency or Tribe:   Confederated Tribes of the Warm Springs Reservation of Oregon 

 Branch of Natural Resources 

 Address:  5620 Red Hill Drive, Parkdale, Oregon, 97041   

 Telephone:  (541) 352-7936 

 Fax:   (541) 352-7924 

 Email:   albert.santos@ctwsbnr.org 

    

Name (and title):  Ryan Gerstenberger, M&E Biologist   

Agency or Tribe:   Confederated Tribes of the Warm Springs Reservation of Oregon 

 Branch of Natural Resources 

 Address:  6030 Dee Hwy. Parkdale, Oregon, 97041   

 Telephone:  (541) 352-9326 

 Fax:   (541) 352-9365 

 Email:   ryan.gerstenberger@ctwsbnr.org 

  

Name (and title):  Round Butte Hatchery Manager   

Agency or Tribe:   Oregon Department of Fish and Wildlife 

 Address:  6825 SW Belmont Lane, Madras, OR 97741   

 Telephone:  (541) 325-5327 

 Fax:   (541) 3325-5369 

 Email:   Roundbutte.Hatchery@state.or.us 

 

Other agencies, Tribes, co-operators, or organizations involved, including 

contractors, and extent of involvement in the program: 

 

The HRPP is co-managed with the Oregon Department of Fish and Wildlife (ODFW).  

The ODFW provides incubation, nursery rearing, and marking at Round Butte Hatchery 

along with juvenile rearing in the Pelton Ladder for 50% (115,000 eyed eggs) of the 

current production goal. Oregon Department of Fish and Wildlife also provides fish 

health services at the fish rearing facilities. Beginning with brood year (BY) 2018, up to 

100,000 smolts will be reared at RBH and Pelton Ladder. 

 

 

mailto:cbrun@hrecn.net
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1.4)  Funding source, staffing level, and annual hatchery program operational costs. 

 

The Bonneville Power Administration (BPA) funds the HRPP hatchery program with the 

three operating agencies involved being the CTWS, ODFW and Portland General Electric 

(PGE). Staffing includes five full-time equivalent staff (FTE’s) under the CTWS and 2 

FTE’s by ODFW. The funding allocated to PGE is to provide funding for the portion of 

Hood River stock spring Chinook salmon that are reared at RBH and Pelton ladder. The 

annual budget for the CTWS and the ODFW is the total annual budget for fiscal year 

2016 and the total cost includes for both the spring Chinook salmon and winter steelhead 

programs (Table 1.4).  

 
Table 1.4.  Bonneville Power Administration (BPA) project codes, number of full time employees (FTE’s), 

and annual budget for the three organizations involved in conducting hatchery operations for the Hood 

River Production Program. 

______________________________________________________________________________________  

Responsible 

Agency            Funding Source Staffing Level Annual Budget (2016) 

CTWS BPA (Project 1988-053-07) 5 FTE’s $822,646 

ODFW BPA (Project 1988-053-08) 2 FTE’s $581,614 

PGE BPA (Project 1988-053-08) 0 $43,000 

 

1.5)  Location(s) of hatchery and associated facilities. 

 

Broodstock collection takes place at the MFFF on the West Fork Hood River. All 

broodstocks are transported to the PFH for spawning, where eggs are incubated to the 

eyed stage and then split into two groups. One group is delivered to RBH and the other 

remains on-station at PFH. 

 

At PFH the eggs are hatched, ponded and reared to a size of about 280 fish/lb before 

approximately half of the population is transferred to MFFF for rearing through the 

spring, summer and into the fall season. If required, they are transferred back to PFH to 

stay through the winter before the entire production is acclimated at MFFF in February 

for final rearing and release in April as yearlings. 

 

At RBH fish are hatched and reared until adipose clip marking the following fall. After 

marking, juveniles are transferred to Pelton Ladder for late rearing. During February of 

the release year pre-smolts are delivered to acclimation ponds at the MFFF. All smolts 

are released into the West Fork Hood River during late-April at a size range goal of 15-18 

fish/lb (Figure 1.5, for the production flow chart). 
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Figure 1.5.  Conceptual models of locations utilized for broodstock collection, holding, spawning, egg 

incubation, juvenile rearing, acclimation and smolt release of Hood River hatchery spring Chinook salmon 

program.  

Moving Falls Fish Facility: The facility is located on the west bank of the West Fork 

Hood River at river mile (Rm) 2.5 and is operated by CTWS-BNR. Oregon Department 

Fish and Wildlife assists with the broodstock collection. Adults are collected for 

broodstock at a fish trap and juvenile rearing occurs in four raceways (Hydrologic Unit 

Code (HUC): 17070105.0703). This facility sits 1,641ft above mean sea level (MSL) at 

latitude 45° 34' 23” N and longitude 121° 39’ 25” W.    

 

Parkdale Fish Hatchery: This CTWS-BNR operated facility is located in the Middle Fork 

Hood River drainage along Rogers Springs Creek (HUC: 17070105.0605). This facility 

sits 1,615 ft above MSL at latitude 45° 31' 28” N and longitude 121° 37’ 17” W.  

 

Round Butte Fish Hatchery: This is ODFW operated facility and is located on the 

powerhouse deck immediately below Round Butte Dam (HUC 17070306.081). This 

facility sits 1,591ft above MSL at latitude 44 36' 12” N and longitude 121 16’ 36” W.   

 

Pelton Ladder: The Pelton Ladder, a 2.8 mile long 10 foot wide, 6 foot deep conventional 

pool and drop fish ladder. It is located on the east bank of the Deschutes and was 

originally constructed to facilitate the movement of returning adult volitionally around 
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the Regulation Reservoir and Lake Simtustus. The ladder entrance and two rearing cells 

used for rearing Hood River spring Chinook salmon are located on the east bank of the 

lower Deschutes River at Rm 100.1 immediately downstream from the Pelton Regulating 

Dam (HUC 17070306.065) at an elevation of 1,390 ft above MSL and at latitude 44 43' 

34” N and longitude 121 14’ 45” W. 

 

1.6)  Type of program. 

 

Reintroduction/Recovery: Re-establish naturally reproducing spring Chinook salmon to 

the Hood River. 

 

Integrated Harvest: Provide consistent in-basin sport and subsistence harvest 

opportunities for Warm Springs tribal members as well as augmenting Zone 6 

commercial and sport fisheries, and intended to spawn in the wild along with the 

naturally-produced in-basin origin spring Chinook salmon.   

 

1.7)  Purpose (Goal) of program. 

 

The goals of Hood River Production Program are to re-establish and maintain a naturally 

sustaining spring Chinook salmon population in Hood River sub-basin AND provide 

sustainable and consistent in-basin tribal and sport harvest opportunities. 

 

The current program goal is to produce and release 150,000 yearling spring Chinook 

salmon smolts annually into the Hood River. For the purpose of this analysis beginning in 

2018 the program goal will be to rear and release up to 250,000 yearling spring Chinook 

salmon smolts annually into the Hood River basin. Implementation timelines for the 

increased smolts releases are in development process for the US v Oregon production 

agreement. 

 

1.8)  Justification for the program. 

 

The indigenous Hood River spring Chinook salmon population was extirpated by the 

early 1970’s. The current program objective is to re-establish a self-sustaining spring 

Chinook salmon population by using Deschutes River spring Chinook salmon (stock 66) 

as the donor stock and provide consistent in-basin harvest opportunities.  

 

The HRPP was initiated as a mitigation measure for the Columbia River hydro system 

effects on anadromous fish. The program consists of hatchery production, monitoring and 

evaluation (M&E), and habitat restoration. The program currently releases 150,000 

smolts annually to provide sufficient returns to seed restored habitat and provide 

meaningful fisheries.  

  

The following is a summary of key hatchery practices and management features that 

minimize the risk of potential impacts to listed salmonids. 
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 Develop a locally adapted broodstock. The re-introduction program started with 

Deschutes River (Stock 66) spring Chinook salmon. Now broodstock consists of 

hatchery and naturally produced Chinook salmon returning to the Hood River (Stock 

50).   

 Smolts are released in a physical condition, and at times and locations, that promote 

rapid out-migration to reduce potential interactions with wild salmonid populations. 

 

 Pre-smolt are acclimated for up to eight weeks in the West Fork Hood River prior to 

release to encourage homing to the release site and associated trapping facility at 

Moving Falls Fish Facility. 

 The HRPP utilizes a naturalized feeding strategy based upon application of research 

findings that suggests seasonal growth rates greatly reduce precious male maturation 

and increase smolt to adult survival rates (Spangenberg et al. 2014).  

 Approximately 10% of all hatchery releases are tagged with Passive Integrated 

Transponder (PIT) and tracked through in-basin and Mainstem Columbia PIT 

antennae arrays.  

 All hatchery fish are fin-marked (adipose clipped) to allow for harvest in selective 

fisheries and to facilitate sorting of returning adults.  

 Harvest and spawning is thoroughly monitored to determine harvest rates, spawning 

escapement and distribution.  

 This program complies with ODFW’s Fish Health Management Policy and Integrated 

Hatchery Operations Team (IHOT, 1996) standards for prevention and treatment of 

fish diseases. 

 This program complies with all other applicable IHOT standards for cold-water fish 

culture. 

 

1.9)  List of program “Performance Standards”.    
 

See Section 1.10. 

 

1.10)  List of program “Performance Indicators”, designated by "benefits" and "risks." 

 

1.10.1) Performance Indicators addressing “BENEFITS”. 
 

Legal Mandates: 

 

Performance Standard (1): Contribute to mitigation agreements between the U.S v  

 

Oregon parties for the Hood River basin. 

 

Indicator (1)(a): Release 150,000 smolts annually into the West Fork Hood River. 

Monitoring and Evaluation: Monitor adult returns, fishery catch, smolts production and 
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hatchery survival rates. These metrics are reported annually in progress reports for 

Bonneville Power Administration (BPA) projects 198805307 and 198805303. Perform 

best rearing strategies to meet spawning and production goals.     

 

Performance Standard (2): Program goals are aligned with authorized federal, tribal, 

state, regional, and local fisheries conservation and restoration initiatives.  

 

Indicator (2)(a): Program complies with Hood River Program Master Plan, Hood River 

Subbasin Plan, and the Lower Columbia River Conservation and Recovery Plan for 

Oregon Populations of Salmon and Steelhead (ODFW, 2010). 

 

Monitoring and Evaluation: Conduct periodic program policy and goal reviews in 

relation to the HRPP Master Plan, Annual Operating Plan as well as The Lower 

Columbia River Conservation and Recovery Plan. 

 

Harvest and Socio-Economic Effectiveness:  

 

Performance Standard (3): Contribution of Hood River origin spring Chinook salmon to 

the Hood River tribal subsistence and sport fisheries and Columbia River Zone 6 tribal 

commercial and ceremonial fisheries. 

 

Indicator (3)(a): Number of adult hatchery-origin spring Chinook salmon caught in the 

Hood River tribal and sport fisheries, Columbia River Zone 6 tribal commercial and 

ceremonial fisheries. 

 

Monitoring and Evaluation: In-basin tribal harvest and sport creel samples. Monitoring of 

adult returns using PIT tags.  

 

Performance Standard (4): Hatchery release groups are sufficiently marked and tagged 

to facilitate identification and track survival. Goal is 100% adipose fin clip marking of 

hatchery smolts and 10% PIT tagging. 

 

Indicator (4)(a): Number of program fish adipose fin clipped and PIT tagged. 

 

Monitoring and Evaluation: Sample all smolts release groups to verify the mark rate. 

Conduct creel and spawning surveys to assess contribution to fisheries. Monitor PIT tag 

returns by operating in-basin PIT tag antennae arrays to determine outmigration rates and 

timing and adult returns. Determine juvenile survival and adult returns at Bonneville 

dam.  

 

Life History Characteristics 

 

Performance Standard (5): Maintain similar life history characteristics between hatchery 

broodstock and naturally produced spring Chinook salmon in the Hood River basin.   
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Indicator (6)(a): Hatchery broodstock shall be monitored to assess similarities to 

naturally produced spring Chinook salmon in regard to run timing, size, sex composition, 

fecundity, adult: jack ratio, and age. Integrate wild spring Chinook salmon into the 

broodstock annually when adult return numbers allow in order to reduce the loss of 

heterozygosity in the hatchery population (see Section 6.2.3). Integration will accelerate 

development of locally adapted broodstock 

 

Monitoring and Evaluation: Life history characteristics of hatchery-origin and natural 

origin spring Chinook salmon will be monitored through analysis of hatchery and natural 

origin returns to weirs and traps (run timing and age composition), spawning ground 

surveys, and juvenile out-migrant monitoring.    

 

1.10.2) Performance Indicators addressing “RISKS”. 

 

Operation of Artificial Production Facilities: 

 

Performance Standard (6): Parkdale Fish Hatchery will be operated in compliance with 

all applicable fish health guidelines and facility operation standards and protocols (i.e., 

IHOT, The Pacific Northwest Fish Health Protection Committee (PNFHPC), and the 

Oregon Fish Health Management Policy). 

 

Indicator (6)(a): Number and type of pathogens observed, in both broodstock and rearing 

juveniles, are within accepted guidelines. 

 

Monitoring and Evaluation: Oregon Department of Fish and Wildlife Fish Pathologists, 

along with CTWS BNR hatchery staff, regularly monitor fish health and conduct fish 

disease examinations. Monitoring efforts include virus sampling, abnormal fish loss 

investigations, and pre-transfer and pre-liberation fish health inspections. 

 

Indicator (6)(b): Survival rates during rearing (egg-to-fry and fry-to-smolt) are within 

program guidelines. 

 

Monitoring and Evaluation: Egg to fry and fry to smolt survival rates are estimated for 

each brood year release.  

 

Performance Standard (7): Juvenile releases do not introduce new pathogens and do not 

significantly increase the level of existing pathogens in the Hood River Basin. 

 

Indicator (7)(a): Juvenile fish health shall be certified prior to release. 

 

Monitoring and Evaluation: Regular monitoring efforts by ODFW Fish Pathologists and 

CTWS-BNR hatchery staff include virus sampling, abnormal fish loss investigations, and 

pre-transfer and pre-liberation fish health inspections. 

 

Performance Standard (8): Minimize impacts to wild summer steelhead. 
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Indicator (8)(a): Trap operations at Moving Falls Fish Facility do not result in significant 

stress, injury, or mortality to naturally produced salmonid populations.  

 

Monitoring and Evaluation: Monitor the number of mortalities in all adult collection 

facilities. Compliance with NOAA trapping criteria and Section 7 permit requirements. 

 

Performance Standard (9): Minimize impacts to wild juvenile summer steelhead. 

 

Indicator (9)(a): Hatchery fish will be released in time and space and in a condition that 

minimizes the interaction with listed fish.  

 

Monitoring and Evaluation: Monitor smolt development using available indicators, e.g. 

age, size and coloration of smolts at the hatchery to assure smolts are full-term at release. 

Monitor PIT tagged smolt to determining if hatchery smolts are migrating out of the basin 

as intended (monitoring plan detailed in Section 11.1.1). 

 

1.11)  Expected size of program.   
 

Current release level is 150,000 Hood River origin smolts. The expected future program 

size is 250,000 Hood River origin smolts with additional broodstock collection beginning 

in 2018.  

 

1.11.1) Proposed annual broodstock collection level (maximum number of adult 

fish).  

 

Current broodstock collection goal is 160 Hood River origin adults that includes 10% 

NORs to produce 150,000 smolts.  The future broodstock collection level will be 

approximately 280 adults including up to 25% NORs to produce 250,000 smolts 

annually.  

 

1.11.2) Proposed annual fish release levels (maximum number) by life stage and 

location.   

 

Currently the entire production of 150,000 spring Chinook salmon smolts are released 

annually as yearlings into the West Fork Hood River from the MFFF acclimation site.  

 

It is proposed that the future annual fish release level will be increased to 250,000 smolts 

after brood year 2017 when 200,000 smolts will be released from the MFFF and 50,000 

smolts from the PFH into the Middle Fork Hood River as yearlings. Efforts are made to 

meet but not exceed the allowable 10% excess smolts production. 

 

1.12)  Current program performance, including estimated smolt-to-adult survival rates, 

adult production levels, and escapement levels. Indicate the source of these data. 

 

The smolt to adult survival rates (SAR) for each brood year is presented in table 1.12a, 
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and Table 1.12b presents an expanded table of SAR data to Bonneville Dam. Brood years 

2008-2012 consisted of 100% Hood River stock production (Gerstenberger et al. 2015). 
 

Table 1.12a.  Hatchery Spring Chinook salmon smolts releases into the Hood River, adult returns to the 

Powerdale Trap, and smolt to adult survival rate (SAR) for brood years 1994-2007 (Reagan 2011). 

_____________________________________________________________________________________ 

 
Brood Year Smolt release Jack Age 4 Age 5 SAR 

1994 129,211 1 13 0 0.01% 

1995 101,093 2 89 2 0.09% 

1996 124,783 5 19 1 0.02% 

1997 121,419 129 573 20 0.59% 

1998 137,411 499 1,008 134 1.19% 

1999 124,679 25 196 14 0.19% 

2000 93,828 15 134 8 0.17% 

2001 126,353 183 578 66 0.65% 

2002 128,256 77 853 74 0.78% 

2003 112,968 36 227 21 0.25% 

2004 140,015 355 819 34 0.86% 

2005 127,829 404 817 9 0.96% 

2006 68,426 446 451 - 1.31% 

2007 126,660 207 - - 0.16% 

 

Table 1.12b.  Hatchery Spring Chinook salmon smolts releases into the Hood River, expanded estimates to 

Bonneville Dam, and smolt to adult survival rate (SAR) to date for brood years 2005-2013. No hatchery 

Chinook salmon were PIT tagged in brood year 2006. Reproduced from Gerstenberger et al. 2015. 

_____________________________________________________________________________________ 

Brood Year Smolt release Jack Age 4 Age 5 SAR 

2005 127,829 501 734 22 0.98% 

2006 68,426 - - - - 

2007 126,660 235 1,342 65 1.30% 

2008 158,762 639 1,051 13 1.07% 

2009 149,756 138 769 47 0.64% 

2010 165,488 618 1,080 18 1.04% 

2011 176,235 473 1,837 - 1.31% 

2012 153,308 458 - - 0.30% 

 

1.13)  Date program started (years in operation), or is expected to start. 

 

The first smolt release was in 1994 and 2016 will mark the 22nd year of HRPP smolt 

releases into the Hood River. The release goal will increase to 250,000 in 2018. 

 

1.14)  Expected duration of program. 

 

 This is an ongoing program, and will continue with no termination date. 

 

1.15)  Watersheds targeted by program. 

 

 Hood River, Oregon.  HUC 17070105 
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1.16)  Indicate alternative actions considered for attaining program goals, and reasons 

why those actions are not being proposed. 
 

The original program goal was to release 250,000 smolts annually as stated in the 2000 

HGMP.  The spring Chinook salmon smolts release goal was reduced from 250,000 to 

125,000 in consideration of limitations of in-basin rearing infrastructure (CTWS and 

ODFW 2000).  

 

As part of the Master Plan revision process in 2008 several alternatives to reaching 

program goals were evaluated ranging from the status quo to full in basin production. 

Concurrently infrastructure at PFH was developed to provide additional early rearing 

space and an additional water source. The HGMP was also revised to increase releases to 

150,000 smolts to utilize existing capacity. An acclimation, rearing and fish trapping 

facility was constructed in the West Fork Hood River at Moving Falls from 2011-2013.  

 

1.16.1)  Brief overview of key issues. 

 

Rearing Space for Additional Smolts Production: 

With an additional production of 100,000 smolts annually for the program, juvenile 

rearing space may become an issue.  However, utilizing the recently constructed in-basin 

rearing infrastructure in conjunction with the Round Butte / Pelton Ladder rearing the 

HRPP can now meet the proposed increased production and release goal of 250,000 

smolts annually. Once re-introduction goals are realized excess adult hatchery returns can 

be managed at the Moving Falls trapping facility. 

 

Broodstock: 

The proposed increased production of 250,000 smolts annually would require more 

broodstock of Hood River origin spring Chinook.  If enough broodstock of the Hood 

River origin stock 50 is not available, the Deschutes stock 66 may be compensated to 

meet the production goal.  And integration of stock 66 to stock 50 may not have 

significantly adverse genetic effects on stock 50, because the Hood River stock was 

originated from the Deschutes stock 66. 

 

Fish Health:  

During fish rearing period, incidence of diseases may result in fish mortalities and may 

also transmit disease agents to the watershed.  The RBH has had an ongoing fish health 

issue with bacterial kidney disease (BKD) in spring Chinook salmon.  Kokanee salmon 

(Oncorhynchus nerka) are resident in Lake Billy Chinook which carry varying levels of 

BKD.  This is believed to be at least one of the reasons the disease remains a chronic 

challenge for RBH.  To combat the BKD incidence, fish health is inspected each month 

and treated as appropriate.  All other fish health management procedures and precautions 

are being employed according to the ODFW Fish Health Management Policy (OAR 635-

007-0960 through 635-007-0985), and only health certified fish will be released.   

 

The water source that enters the RBH incubation and rearing tank’s water supply first 
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passes through a series of sand and UV filters. This helps to reduce the risk of pathogens 

entering the facility.  

 

When the fingerlings reach a size of approximately 300 fish/pound they receive a 

prophylactic treatment of Aquamycin medicated feed to combat BKD.  This treatment is 

administered at a rate of 100 mg/kg fish body weight for 28 days.  After a two to three 

week period of no medicated feed, the treatment is repeated for another 28 day period. 

 

Losses of juvenile spring Chinook at RBH due to infectious hematopoietic necrosis virus 

(IHNV) have been minimal even though adults are known to carry the virus.  The 

methods of egg culling and fry destruction help to control the risks of both BKD and 

IHNV outbreaks. 

 

1.16.2) Potential alternatives to the current program. 

 

These alternatives with pros and cons are draft only to help protect or restore naturally 

spawning population; and are not necessarily being endorsed by ODFW. 

 

Alternative 1.  Eliminate Hood River spring Chinook reintroduction and harvest program. 

  

Pros: This alternative will eliminate all adverse impacts on listed fish due to the program. 

 

Cons: Elimination of the program will cause total harvest loss of spring Chinook salmon 

by the Tribes and other fisheries in the Hood River basin.  Also, the extirpated population 

of the Hood River spring Chinook (extirpated in early 1970s) may not reestablish by 

itself without any reintroduction efforts.  As a result, the US v Oregon treaty parties 

support the continuation of the current program. 

 

1.16.3)  Potential reforms and investments. 

  

The implementing agencies (Tribes and ODFW) proposing to reform the program by 

increasing smolts release levels from 150,000 to 250,000 smolts annually.  The increased 

release levels is likely to help rebuilding the natural population of spring Chinook salmon 

with the Hood River basin and provide sustainable harvests by the Tribes and other 

fishery.  The increased production may require additional costs/investments to feed the 

rearing fish and for other logistic supports.  The increased cost has not been evaluated 

yet, but it is assumed that the expected benefits will outweigh the cost. 
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SECTION 2.  PROGRAM EFFECTS ON NMFS ESA-LISTED SALMONID 

POPULATIONS.  

 

 
      2.1) List all ESA permits or authorizations in hand for the hatchery program. 

The operation of the Moving Falls broodstock collection facility operates with a 4d 

permit (#19910) from NOAA Fisheries.  

 

The Hood River Production Program is a Bonneville Power Administration funded 

program and is included in the National Marine Fisheries Service (NMFS) Section 7 

consultation biological opinion entitled: “Biological Opinion on Artificial Propagation in 

the Columbia River Basin – Incidental Take of listed salmon and steelhead from federal 

and non-federal hatchery programs that collect, rear and release unlisted fish species” 

(March 3, 1999). 

 

The HGMP for this program was initially submitted to NMFS on 1/22/2001 and revised 

and resubmitted in 2008, for approval and ESA coverage.  This is an updated version of 

the previously submitted HGMP. 

 

2.2)  Provide descriptions, status, and projected take actions and levels for NMFS ESA-   

            listed natural populations in the target area. 
 

2.2.1)  Description of NOAA Fisheries ESA-listed salmonid population(s)   
affected by the program. 

            The following ESA-listed populations, designated as Threatened, are present in the Hood     

            River Basin: winter steelhead (Oncorhynchus mykiss), summer steelhead (Oncorhynchus   

            mykiss), Coho salmon (Oncorhynchus kisutch), fall Chinook salmon (Oncorhynchus  

            tshawytscha) and Bull Trout (Salvelinus confluentus). 

 

The Hood River subbasin supports both winter and summer races of steelhead. Winter          

            steelhead begin entering the Hood River around the last two weeks of December andthe      

            first two weeks of January (Olsen 2004). The run peaks in March or early April and then    

            rapidly declines in May. Spawning occurs primarily in the Mainstem, East and Middle  

            Forks of the Hood River and Neal Creek. The adult winter steelhead population ranged  

            from 206 – 1,059 adults annually from 1992 to 2010. In 2010 the Powerdale Dam fish  

            trap was removed making it the last year that a total count of returns is available.  

 

Wild summer steelhead enter the basin during late February to early March. Pre-

spawning adults remain in the river from the time of their arrival (March-November) 

until spawning the following spring (March-June). They spawn primarily in the West 

Fork Hood River Basin including Lake Branch and Green Point Creeks. The adult wild 

winter population ranged from 82 – 708 adults at Powerdale Dam annually from 1994 to 

2009 (Reagan 2010). 
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Coho salmon enter the Hood River subbasin during October through January. They are 

believed to spawn immediately upon arrival in all branches of the Hood River although 

spawning distribution data is scarce. From 1992-2009 the number of wild Coho salmon 

trapped at Powerdale dam ranged from 0-134 adults annually (Reagan 2010).  

 

Adult fall Chinook salmon are present in the Mainstem and West Fork Hood River from 

late July through spawning in October. From 1992-2009 the number of wild fall Chinook 

salmon trapped at Powerdale dam ranged from 6-60 adults annually (Reagan 2010).  

 

Adult bull trout have been documented in the Mainstem, Middle and West Forks of the 

Hood from March through October. Adult counts at Powerdale dam ranged from 1 – 28 

annually (Reagan 2010). The spawning distribution of fluvial adults is uncertain. An 

isolated adfluvial population resides in Clear Branch above Lawrence Lake dam in the 

Middle Fork basin.  
 

            _ Identify the NNMFS ESA-listed population(s) that will be directly affected by the  

program.   
 

No direct take of ESA-listed salmonid shall occur due to this program. 

 

_ Identify the NMFS ESA-listed population(s) that may be incidentally affected by 

the program.  

 

The Lower Columbia River ESUs of steelhead, fall Chinook salmon and Coho salmon 

may be incidentally affected by the program fish through competitive interactions for 

food, space and predation etc.  But the extent of such effects is not quantifiable.  

 

2.2.2) Status of NMFS ESA-listed salmon population(s) affected by the program. 
 

- Describe the status of the listed natural population(s) relative to “critical” and 

“viable” population thresholds. 

 

The Willamette/Lower Columbia Technical Recovery Team (WLC-TRT) determined 

minimum abundance thresholds (MATs) for the Oregon Lower Columbia fall/spring 

Chinook salmon, Chum salmon, and Coho salmon populations (McElhany et al. 2007). 

The WLC-TRT established MAT values for both “critical” (very high risk of extinction) 

and “viable” (low risk of extinction) status. The MAT values for “critical” status for the 

Hood River populations of Chinook salmon, Coho salmon and steelhead were 400, 1,200 

and 225 respectively. The “viable” abundance levels defined for Chinook salmon, Coho 

salmon and steelhead are 800, 2,200 and 750 respectively. 

 

The MAT values identified by the WLC-TRT were used in the status assessment 

conducted as part of developing the Lower Columbia River Conservation and Recovery 

Plan for Oregon Populations of Salmon and Steelhead. The status assessment found that 

the Hood River Coho salmon and summer steelhead populations were below the 
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“critical” MAT at 41 and 35 respectively. The assessment found the Hood River fall 

Chinook salmon population was below the “critical” level at 33. For these species 

confidence in de-listing was rated as “unlikely”. The Hood River winter steelhead 

assessed abundance (1,127) is above the viable level. Winter steelhead were rated as 

“exceed” in overall confidence in recovery. 

 

- Provide the most recent 12 year (e.g. 1988-present) progeny-to-parent ratios,  

survival data by life-stage, or other measures of productivity for the listed 

population.  Indicate the source of these data. 

 

Table 2.2.2.a and table 2.2.2.b displays NOR winter and summer run steelhead smolt 

estimates and SARs for brood years 2003-2007 and 2005-2013. The data is based on 

annual rotary screw trap operations and PIT tag data in the Hood River collected by 

ODFW. Smolt to adult survival rates are based on PIT tag data and returns to Powerdale 

trap and Bonneville Dam respectively. 

 
Table 2.2.2.a.  Wild steelhead (summer and winter runs combined) smolt estimate, adult returns to the 

Powerdale Trap, and smolt to adult survival rate (SAR) for smolt migration years 2003-2007. Reproduced 

from Reagan (2011). 

______________________________________________________________________________________ 

Smolt year Smolt estimate Adult return SAR 

2003                  14,460               624 4.32% 

2004                  15,042               773 5.14% 

2005                  21,484               747 3.48% 

2006                  8,395               544 6.48% 

2007                  4,316               478 11.08% 

 
Table 2.2.2.b.  Wild steelhead (summer and winter runs combined) smolt estimate, expanded estimates to 

Bonneville Dam, and smolt to adult survival rate (SAR) for smolt migration years 2005-2013. 

______________________________________________________________________________________ 

Smolt year             Smolt tagged               Adult return SAR 

2005 1,131 18 1.59% 

2006 564 8 1.42% 

2007 292 5 1.71% 

2008 615 26 4.23% 

2009 512 8 1.56% 

2010 824 25 3.03% 

2011 1,200 14 1.17% 

2012 1,732 36 2.08% 

2013 3,172 60 1.89% 

 

 

- Provide the most recent 12 year (e.g. 2003-present) annual spawning abundance  

estimates, or any other abundance information.  Indicate the source of these data.   
 

No spawning surveys or juvenile rearing surveys were conducted for steelhead during 

this time period. The ODFW and Hood River Monitor and Evaluation (M&E) project 

reports steelhead smolt estimates from rotary screw traps annually (Simpson et al 2015) 
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however summer and winter races cannot be distinguished when they are observed at 

juvenile traps. 

 

_ Provide the most recent 12 year (e.g. 2003-present) estimates of annual 

proportions of direct hatchery-origin and listed natural-origin fish on natural 

spawning grounds, if known. 

 

The table below (Table 2.2.2.c) presents the proportion of hatchery origin spawners 

(pHOS) on the spawning grounds from trap data at Powerdale Dam for brood years 2003-

2010 (Reagan, 2011). 
 

Table 2.2.2.c.  Numbers of summer steelhead passed over Powerdale Dam in brood years 2003-2010 and 

the proportion of hatchery origin spawners (pHOS) available on the spawning grounds upstream of the 

Dam. Reproduced from Reagan (2011). 

___________________________________________________________________________________ 

Brood Year Wild Hatchery Total PHOS 

2003 543 500 1,043 48% 

2004 183 205 388 53% 

2005 152 171 323 53% 

2006 171 136 307 44% 

2007 169 174 343 51% 

2008 175 143 318 45% 

2009 239 231 470 49% 

2010 284 66 350 19% 

 

2.2.3) Describe hatchery activities, including associated monitoring and evaluation 

and research programs, that may lead to the take of NOAA Fisheries listed fish in 

the target area, and provide estimated annual levels of take. 

 

The collection of broodstock in the MFFF can result in incidental take of listed fish. The 

trap is operated daily from April through October. Adult wild steelhead, Coho salmon, 

fall Chinook salmon and bull trout are captured during trapping operations. All fish are  

anesthetized and bio sampled before being released upstream. All hatchery origin 

salmonids other than spring Chinook salmon are removed from the river.  

 

- Describe hatchery activities that may lead to the take of listed salmonid 

populations in the target area, including how, where, and when the takes may occur, 

the risk potential for their occurrence, and the likely effects of the take. 

 

Moving Falls Fish Facility trap operations do not result in significant indirect take as a 

result of stress, delay, or sorting operations. We have not encountered any direct 

mortality as a result of trapping operations and pre-spawn mortality as recorded on the 

spawning grounds has not increased since the facility became fully operational in 2013. 

The risk of mortality is low as a result of measures the HRPP uses to reduce stress and 

handling related injuries. These measures include: maintaining an operational pool depth 

of 8 ft. in a 12 ft. X 20 ft. trap box at all times other than during processing, utilizing soft 

mesh dip nets, crowders for reducing trap size, daily trap checking and increase 
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frequency of processing during periods of peak capture. A detailed description of fish 

trapping, handling and sampling protocols are provided in the HRPP Annual Operational 

Plan. Incidental take of listed juvenile salmonids is not expected to occur through 

activities associated with acclimation, and release of hatchery spring Chinook salmon 

from the MFFF. There may be competition between hatchery reared smolts and natural 

origin salmonid juveniles in the main-stem Hood River, however these effects have not 

been quantified. Interactions between hatchery Chinook salmon smolts and natural origin 

juveniles are minimized by release strategies, which promote rapid emigration and 

reduced residualism. 

 

- Provide information regarding past takes associated with the hatchery program, 

(if known) including numbers taken, and observed injury or mortality levels for 

listed fish. 
 

Table 2.2.3a. This table summarizes the total number of spring Chinook salmon (ChS) both hatchery origin 

return (HOR) and natural origin return (NOR) that were interrogated at the trap as well as the disposition of 

NOR ChS that were caught at the trap. 

______________________________________________________________________________________                         

Run 

Year HOR ChS NOR ChS 

NOR Brood 

Collected 

NOR 

Spawned 

% of NOR Removed 

from River 

2013 846 95 9 7 10 

2014 1,261 50 11 9 22 

2015 2,223 133 25 19 19 
  

 

- Provide projected annual take levels for listed fish by life stage (juvenile and adult) 

quantified (to the extent feasible) by the type of take resulting from the hatchery 

program (e.g. capture, handling, tagging, injury, or lethal take).    
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Table 2.2.3b.  Proposed annual ESA take level due to Hood River spring Chinook salmon 

reintroduction and harvest program. 

Listed species affected: Steelhead, Coho Salmon, and Bull Trout   

ESU/Population:  Lower Columbia Salmonid ESUs             

Activity: Spring Chinook Salmon Broodstock Collection   

Location of hatchery activity: Moving Falls Fish Facility (MFFF) 

Dates of activity: May through August,                 Hatchery program operator: CTWS 

Type of Take 

Annual Take of Listed Fish By Life Stage (Number 
of Fish) 

Egg/Fry 
Juvenile/

Smolt Adult Carcass 

Observe or harass    a)     

Collect for transport   b)     

Capture, handle, and release    c)   

Steelhead 150 
Coho salmon 25 
Bull Trout 2   

Capture, handle, tag/mark/tissue 
sample, and release d)     

Removal (e.g. broodstock)     e)     

Intentional lethal take     f)     

Unintentional lethal take     g)   

Steelhead 1 
Coho salmon 1 
Bull Trout 0  

Other Take (specify)     h)     

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or 

migration delay at weirs. 

b. Take associated with weir or trapping operations where listed fish are captured and transported 

for release. 

c. Take associated with weir or trapping operations where listed fish are captured, handled and 

released upstream or downstream. 

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping 

operations prior to upstream or downstream release, or through carcass recovery programs. 

e. Listed fish removed from the wild and collected for use as broodstock. 

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock. 

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to 

spawning or prior to release into the wild, or, for integrated programs, mortalities during 

incubation and rearing. 

h. Other takes not identified above as a category. 

 

Instructions: 
1. An entry for a fish to be taken should be in the take category that describes the greatest impact. 

2.  Each take to be entered in the table should be in one take category only (there should not be 

more than one entry for the same sampling event). 

3.  If an individual fish is to be taken more than once on separate occasions, each take must be 
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entered in the take table. 

 

Note:  Also see Tables 12.9a and 12.9b (Section 12), for ESA take levels associated with 

research/monitoring/evaluation activities.  

 

- Indicate contingency plans for addressing situations where take levels within a given 

year have exceeded, or are projected to exceed, take levels described in this plan for 

the program. 

 

The HRPP staff will consult with the NOAA Fisheries staff if take levels are exceeded to 

exceed, and measures will be taken appropriately to comply with the limits.  
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SECTION 3.  RELATIONSHIP OF PROGRAM TO OTHER 

MANAGEMENT OBJECTIVES 
 

 

3.1)  Describe alignment of the hatchery program with any ESU-wide hatchery plan. 

Explain any proposed deviations from the plan or policies. 

The HRPP’s spring Chinook salmon program is consistent with the Lower Columbia 

Salmon and Steelhead Recovery Plan (ODFW, 2012), Hood River Subbasin Plan and 

Hood River Subbasin Management Plan (Coccoli, 2004) and Columbia River Basin Fish 

and Wildlife Program (NPPC, 1987). Program goals are consistent with the WY-KAN-

USH-MI WA-KISH-WIT (The Columbia River anadromous fish restoration plan of the 

Nez Perce, Umatilla, Warm Springs, and Yakima Tribes, CRITFC, 1996). The program is 

fully aligned with Artificial Propagation Review and Evaluation (APRE) NWPCC 2003) 

and Hatchery Scientific Review Group (HSRG, 2004) recommendations for integrated 

hatchery programs. 

3.2)   List all existing cooperative agreements, memoranda of understanding, memoranda 

of agreement, or other management plans or court orders under which program 

operates. 

 

 Hood River Master Plan, Hood River/Pelton Ladder Master Agreement 

 Hood River Environmental Impact Statement (EIS) and the Salmon and Steelhead 

Production Plan for the Hood River Subbasin (System Plan)   

 US vs. Oregon Agreement (2008) 

 1855 Treaty with the Tribes of Middle Oregon (12 stat. 963) 

 Biological Opinion: Artificial Propagation in the Columbia River Basin -- Incidental 

Take of Listed Salmon and Steelhead from Federal and Non-Federal Hatchery 

Programs that Collect, Rear and Release Unlisted Fish Species (NMFS 1999) 

 Lower Columbia River Conservation and Recovery Plan for Oregon Populations of 

Salmon and Steelhead 

 US vs. Canada Treaty 

 ODFW Native Fish Conservation Policy 

 ODFW Hatchery Management Policy 

 ODFW Fish Health Management Policy 

 

3.3)  Relationship to harvest objectives. 
 

This program is managed to provide spring Chinook salmon production to supplement 

harvest in Columbia River Zone 6 tribal ceremonial and commercial fisheries, and Hood 

River tribal subsistence and sport fisheries to mitigate for lost salmon production related 

to Federal Columbia River Power System (FCRPS) hydropower development and 

operation.  
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All spring Chinook salmon available for harvest have an adipose fin clip. In-river harvest 

is permitted when pre-season run forecasts indicate there will be fish in excess of 

escapement and hatchery broodstock needs. Regulatory mechanisms are in place to close 

the fishery mid-season if broodstock and escapement goals are not being met. Tribal and 

sport fisheries are monitored by creel surveys during open seasons.  

 

Spring Chinook Salmon fisheries in the Hood River have been opened annually since 

2007. Current hatchery operations are meeting in-river harvest objectives. However to 

maintain consistent fisheries during the expected decline in ocean conditions (Northwest 

Fisheries Science Center (NWFSC) undated) the number of smolts released will be 

increased beginning in 2019 to offset the expected corresponding decline in SAR.  

 

3.3.1) Describe fisheries benefitting from the program, and indicate harvest levels 

and rates for program-origin fish for the last twelve years (2003-2015), if available. 

 

There is substantial harvest from both tribal and sport fishermen in the Hood River Basin. 

The tribal fishery primarily occurs in the West Fork Hood River (WFHR) at the Punch 

Bowl Falls. The sport fishery primarily occurred below the confluence of the WFHR and 

main-stem Hood River up to 2012. In 2013 the WFHR was opened to sport fishermen up 

to within 200 feet down stream of the Punch Bowl. There was no Chinook salmon fishery 

in 2006. Natural origin returning fish retention is prohibited in both tribal and sport 

fisheries. From 2005-2012 mean total in-river harvest was 317 per year with tribal 

harvest representing 38% and sport harvest 62%. After 2013 mean total harvest increased 

to 1,003 per year with tribal harvest representing 28% and sport harvest 72% (Table 

3.3.1.a). Coded wire tag (CWT) recovery data in Table 3.3.1.b details harvest rates in 

ocean, Columbia River Zone 1-5, Columbia River Zone 6, fresh water and combined 

fisheries as well as recovery of tags on the spawning grounds and hatcheries. 

Table 3.3.1.a.  Hood River Basin harvest from 2005-2015.             
________________________________________________________________________________________________  

Return Year Tribal  Sport  Total In-River  

2005 36 54 90 

2006 - - 0 

2007 52 182 234 

2008 172 222 394 

2009 180 256 436 

2010 78 77 155 

2011 270 343 613 

2012 61 233 294 

2013 194 767 961 

2014 409 635 1,044 

2015 240 764 1,004 

Source: HRPP creel data.  
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Table 3.3.1.b Hood River stock spring Chinook salmon coded wire tag (CWT) recovery data details harvest rates in 

ocean, Columbia River Zone 1-5, Columbia River Zone 6, fresh water and combined fisheries as well as recovery of 

tags on the spawning grounds and hatcheries.  Zone 6 harvests includes tribal ceremonial fisheries; Zone 1-5 

includes test net fisheries. 

 
 

3.4) Relationship to habitat protection and recovery strategies. 

 

Native spring Chinook salmon were extirpated in the Hood River by the 1970s. Likely 

factors contributing to their demise include destruction of spawning and rearing habitats 

through historical timber harvest (splash damming, clear cutting, etc.) and 

irrigation/hydroelectric water withdrawals. Unscreened water withdrawals at several 

irrigation diversions and particularly at Powerdale Dam penstock likely played a large 

role in the decline of anadromous fish within the basin. Agricultural water withdrawals 

result in reductions of up to 60% of the natural flows in the main-stem Hood River.  

 

Major limiting factors for natural production are believed to occur at the egg-to-smolt life 

stage.  Egg-to-smolt survival has been roughly estimated at 0.55%. The lack of pools, 

cover, and stable spawning gravel have been identified as causative factors for the low 

juvenile survival rate.  

The HRPP, in collaboration with basin partners, has restored instream habitat complexity 

in over 10 miles of stream utilized by listed salmon and steelhead for spawing and 

rearing. The Lower Columbia Salmon and Steelhead Recovery Plan identifies 33 miles of 

stream restoration necessary in the Hood River Basin to recover listed salmon and 

steelhead. 

Agencies, irrigation districts, and concerned public cooperatively work together through 

the Hood River Watershed Group to coordinate restoration efforts and funding. A holistic  

 

Brood 

Year

Smolt 

Released CWT's Tag Rate

Ocean 

Fisheries

Columbia 

Zone 1-5

Columbia 

Zone 6

FW 

Fisheries

Combined 

Fisheries

Hatcheries & 

Spawning 

Grounds Total

2001 126,363  126,363 100% 0.00% 0.01% 0.00% 0.09% 0.10% 0.15% 0.25%

2002 128,100  128,100 100% 0.01% 0.01% 0.01% 0.02% 0.05% 0.13% 0.18%

2003 112,948  111,539 99% 0.00% 0.01% 0.00% 0.03% 0.05% 0.14% 0.19%

2004 83,275    81,996    98% 0.01% 0.02% 0.03% 0.08% 0.14% 0.17% 0.31%

2005 127,094  124,258 98% 0.00% 0.04% 0.01% 0.11% 0.16% 0.22% 0.39%

2006 68,426    61,857    90% 0.00% 0.03% 0.14% 0.09% 0.29% 0.26% 0.56%

2007 126,744  115,715 91% 0.00% 0.04% 0.14% 0.07% 0.26% 0.03% 0.29%

2008 158,762  153,840 97% 0.00% 0.02% 0.03% 0.05% 0.10% 0.02% 0.11%

2009 149,787  145,669 97% 0.00% 0.01% 0.01% 0.01% 0.03% 0.01% 0.04%

2010 165,448  161,556 98% 0.01% 0.03% 0.12% 0.10% 0.27% 0.02% 0.29%

2011 165,508  161,677 98% 0.00% 0.07% 0.12% 0.14% 0.33% 0.03% 0.35%

2012 153,307  147,598 96% 0.00% 0.01% 0.00% 0.02% 0.03% 0.01% 0.034% 

Hood River Stock Spring Chinook Harvest and Coded Wire Tag Recovery Data at Hatcheries and Spawning Grounds
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watershed approach is under implementation with specific projects identified in the Hood 

River Watershed Action Plan (2012). The habitat restoration component of the HRPP is 

actively engaged in habitat restoration activities that address limiting factors to 

anadromous salmonid production. Approximately $700,000 is expended annually by the 

CTWS-BNR for these habitat restoration activities. The Oregon Watershed Enhancement 

Board (OWEB) and the United States Forest Service (USFS) provide other significant 

funding. 

 

Since inception of the HRPP Habitat Restoration program in 1998, several key habitat 

restoration activities described below have occurred and are ongoing.  

- All irrigation diversions have been screened to NOAA standards.  

- Instream and upslope restoration activities have been implemented in partnership with 

several agencies to restore natural processes and channel complexity.   

- Fish passage has been restored through culvert improvement in several tributaries.   

- Over 20 cubic feet per second (cfs) of water flow has been returned instream through 

improvement to local irrigation district infrastructure. 

 

During 2010, Powerdale Dam was decommissioned thereby easing adult and juvenile 

passage and removing a significant water withdrawal from four miles in the lower Hood 

River.  

 

A modeling exercise completed by Cramer and Associates during 2002 predicted that the 

net benefit of the current and planned restoration activities should increase natural spring 

Chinook salmon smolt production by 20,000 smolts (Underwood et al. 2003). 

 

3.5)  Ecological interactions.  

 

The HRPP spring Chinook salmon hatchery program has the potentials to affect wild 

steelhead in a number of ways including predation, competition, and disease transmission. 

However, little evidence exists of predation or competition by hatchery released spring 

Chinook salmon on other salmonids.  

 

Release timing and methods (spring smolt release following acclimation) are intended to 

result in rapid migration from the Hood River and limit interaction with other species in 

the river. The limited time for conversion from a hatchery diet to a natural diet further 

reduces the likelihood of predation by hatchery fish on other salmonids. There is the 

potential for predation by other salmonids, especially Bull Trout, on hatchery and natural 

spring Chinook salmon in the Hood River basin.  

 

Hatchery smolts have the potential to compete with wild steelhead for food, space and 

habitat in the migratory corridors. If interaction does occur it is likely to be of short 

duration as smolts move downstream and out of the basin rapidly. Recent PIT tag data 

suggests mean travel time for the 65 rkm distance from release site to juvenile detectors at 

Bonneville Dam for hatchery smolts is 13 days (Gerstenberger 2015). 
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Hatchery operations potentially amplify and concentrate fish pathogens and parasites that 

could affect wild steelhead growth and survival. Documentation of disease status is and 

will continue to be accomplished through monthly and pre-liberation fish health 

examinations.  

 

Broodstock collection at Moving Falls Fish Facility, potentially affects adult wild 

salmonids in both positive and negative ways. The trapping operations at the facility may 

temporarily delay migration and some handling occurs. However, catches of wild fish are 

not large (~<5 adults/ day). The trap is checked daily and the trap box is very large (20 

feet wide by 30 feet long). Captured hatchery steelhead are removed from the river 

thereby reducing potential impacts from interbreeding and competing with wild fish. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 
 

SECTION 4.  WATER SOURCE 

 
 

4.1)   Provide a quantitative and narrative description of the water source (spring, well, 

surface), water quality profile, and natural limitations to production attributable to 

the water source.  

    

Hood River Production Program fish rearing occurs at three facilities using six water 

sources. The facilities include the PFH, Round Butte Fish Hatchery / Pelton Ladder and 

the MFFF (Table 4.1.a).  
 

Table 4.1.a.  Hood River Production Program spring Chinook salmon rearing and holding facilities per life 

stage. 

___________________________________________________________________________________________ 

Life Stage Hood River Basin               Deschutes Basin 

Brood Holding (May – Sept)               Parkdale Fish Hatchery (PFH) - 

Egg Incubation (Aug – Feb) Parkdale Fish Hatchery            Round Butte Fish Hatchery 

Early Rearing  (Feb- May) Parkdale Fish Hatchery            Round Butte Fish Hatchery 

Late Rearing (May-Feb)             Moving Falls Fish Facility/ PFH            Pelton-Ladder 

Acclimation (Feb-April)             Moving Falls Fish Facility / PFH - 

  

The PFH utilizes the three water sources on station: Rogers Creek, Middle Fork Hood 

River (MFHR) via Middle Fork Irrigation District hydroelectric end spill, and wells. 

Water for MFFF is supplied from the West Fork Hood River (WFHR). Rogers Creek 

supplies the facility with pathogen free spring water at a nearly constant 40.3-41.4F 

temperature. It is the primary water source for adult broodstock holding, egg incubation, 

nursery and early rearing. Rogers Spring water is heated to 48oF for early nursery rearing.  

Submersible electric heaters placed in the incubation stacks are used to warm the water 

during egg incubation to synchronize development. Water from two wells supplies 280 

gallons per minute (gpm) at a constant 43.9oF. Well water is used for both nursery and 

early rearing. Water from Rogers Creek is sometimes mixed with the well water to adjust 

rearing temperatures. The MFFF is supplied with surface water from the WFHR. Flows 

range from 1,400 gpm during late fall through mid-summer and 900 gpm during late 

summer and early fall. Temperatures range from 37.3 to 53.5 oF (Figure 4.1). The HRPP 

has a 5.59 cubic feet per second water discharge (cfs) surface water right for Rogers 

Creek and MFHR combined, and a 1.36 cfs ground water right for the 2 wells. Water is 

allocated to the MFFF with a 5 cfs non-consumptive surface water right from the WFHR 

(Table 4.1.b). 
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Figure 4.1 Monthly mean water temperatures (oF) for Parkdale Fish Hatchery (PFH) and the Moving Falls Fish 

Facility (MFFF).. The temperature data presented for Rogers Creek and MFHR are from the years 2000-2011. 

Temperature data for the well water source was collected from 2009-2014. West Fork Hood River temperature data 

was collected from 2008-2011.  

Moving Falls Fish Facility (MFFF). Roger Creek, Middle Fork Hood River (MFHR) and two well sources 

supplies the PFH. The MFFF is supplied with WFHR.             
________________________________________________________________________________________________ 

Water Source Amount Available Oregon Water Right 

Rogers Springs Creek/MFHR 5.59 cfs S-53484 

Parkdale Fish Hatchery Wells 1.36 cfs G-16381 

          West Fork Hood River 5.0 cfs S-87269 

 

 

Round Butte Hatchery: RBH has a total of 33.57 cfs water rights through two permits 

(permit #52642 for 13.57 cfs, and #37974 for 20.0 cfs).  The hatchery receives its water 

from the west bank grout tunnel drilled into the canyon wall immediately west of the 

hatchery.   The hatchery is located on the powerhouse deck at Round Butte Dam.  When 

the dam was being constructed during the early 1960s, tunnels were drilled into the basalt 

canyon walls at several elevations on each side of the dam site.  Liquid grout was 

pumped into the tunnels and used to fill cracks in the basalt in an attempt to minimize 

seepage through the rock on either side of the dam.  After Lake Billy Chinook filled in 

1964, some delayed seepage did find its way through the cracks in the basalt and was 

captured in the lower tunnels that open above the powerhouse on each side.  When the 

hatchery was sited, it was the presence of the delayed seepage water on the west bank 

that was the factor for determining the location.  Although this is seepage water, it travels 
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through enough rock that it emerges at about 50oF year around.  Approximately two  

weeks after there is turbidity in the tailrace from run-off out of the Crooked River basin, 

the hatchery water becomes slightly off color.  This indicates a mean seepage delay time 

of at least that long.   

 

Over 20 cfs of water emerges from the west-bank grout tunnel at a year round 

temperature of 50º F (10○ C).  Total dissolved gas is slightly above saturation in the 

tunnel.  The drop through a grate in the flume immediately below the tunnel that crosses 

the access road is designed to eliminate this excess gas and saturate the water with 

dissolved oxygen. In general, parasites do not find their way through the rock, and thus 

RBH has very low external parasite loads.   

 

4.2)  Indicate risk aversion measures that will be applied to minimize the likelihood for 

the take of listed natural fish as a result of hatchery water withdrawal, screening, or 

effluent discharge. 

 

Risks of take of ESA listed fish at the PFH is negligible because listed fish are not 

present in the reach of Rogers Spring upstream from the water diversion. All surface 

water sources i.e. Rogers and WFHR are screened at the intakes to NOAA criteria.  

 

The PFH and MFFF does not discharge enough effluent to require a National Pollutant 

Discharge Elimination System (NPDES) permit. However an 8,000 gallon fish waste 

tank at PFH is used to capture fish refuse from the spawning/incubation building. That 

material is periodically pumped into a sludge truck. At MFFF space is available to 

construct a bio-swale to treat effluent if needed.  The HRPP will not exceed effluent 

discharge thresholds to require a NPDES permit when production increases to 250,000. 

 

RBH hatchery is operated under the NPDES general permit 300-J to comply with the 

water quality discharge limits.  The PGE staff is responsible to monitor the water quality 

data, which are reported quarterly to DEQ. 
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SECTION 5.   FACILITIES 
 

 

5.1)  Broodstock collection facilities (or methods). 
 

Spring Chinook salmon broodstock at the MFFF on the WFHR are captured after they 

ascend a fish ladder and through a fyke entrance into a 12 x 20 ft. concrete trap room. 

After lowering the water level from an operational depth of 8 ft. to 2.5 ft. captured fish 

are manually crowded into a 3 x 4 ft. fish lift where they are brought into a sorting and 

processing area.  

 

All captured fish are anesthetized with electro-narcosis. Artificial fish slime is added to 

the water to protect the fish’s mucous layer. Once sedated, they are identified to species, 

measured for fork length, sexed, scale and tissue samples taken, inspected for marks (fin 

clips and predator scars), and scanned for PIT tags. For detecting PIT tags a Destron 

Fearing 2001F-ISO transceiver that logs tag codes in hexadecimal format is used. To the 

extent practicable, fish remain submerged in water during sampling. A description of the 

sampling methods, updated annually, is provided in the HRPP Annual Operating Plan. 

The trap operators enter bio-data into a laptop computer on site. 

 

All broodstock are fitted with a full duplex PIT tag in the dorsal sinus to facilitate 

individual identification. HRPP staff administers the first injections of a Draxxin Tm @ 

5mg/kg body weight as prescribed by ODFW Fish Health staff and Oxytetracycline 

(Oxytet-100Tm) 10mg/kg body weight. Antibiotics are injected into the dorsal sinus. The 

fish are then loaded into the transport tank. 

 

All NOR and HOR spring Chinook salmon adults that are not retained for broodstock are 

passed upstream unharmed after bio sampling. Natural origin returning steelhead and 

resident fish are passed upstream after bio sampling. Fish are released into the river 

upstream of the trap through an 80’ long 8” diameter PVC pipe that ends in a recovery 

pool connected to the WFHR. Fish are free to enter the river from the recovery pool on 

their own volition.  

 

All HOR steelhead and Coho salmon are removed from the river. Non-native resident 

fish (brown and brook trout) are also removed from the river.  

 

5.2)  Fish transportation equipment (description of pen, tank truck, or container used).  
 

Broodstock are transported to the PFH on a one-ton dual rear axle diesel flat bed truck 

fitted with a two-chambered 600-gallon insulated aluminum tank. Each 300-gallon 

compartment is equipped with an aerator and oxygen system. The tank arrives at the 

MFFF prefilled with water. No more than 30 adults are loaded into the transport tank at 

any one time. Transport distance is 13 miles and takes approximately 20 minutes. 
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5.3)  Broodstock holding and spawning facilities. 

 

All of the broodstock are delivered from the MFFF adult trap and are held in one of two 8 

x 40 ft. concrete holding ponds at PFH. The water depth of the ponds is normally four 

feet and can be adjusted to desired levels. Broodstock holding ponds are supplied with 

water from Rogers Creek or sometimes mixed with MFHR water. The water is gravity 

fed and is delivered through an underground piping system. The water can be adjusted for 

desired flows, but is normally set for 400 gpm for each pond. The Global Monitoring 

System (GMS), and Zetron Phone Dialer Pager (ZPDP) continually monitor pond water 

temperatures and depths. Flows are set and monitored by performing a direct 

measurement, which is done by simply filling a container with a known volume and 

determining the time that it takes to fill. The “crest over weir” method is also 

occasionally used to confirm that flows are set correctly. The upper end of each pond is 

fitted with a slotted aluminum screen system. Spray bars deliver approximately 50 gpm to 

each pond for fish security and sun shading. The adult ponds are painted camouflage with 

shade cloth attached to the perimeter railing.  

 

The spawning building at PFH is located adjacent to the adult holding ponds and is 

connected to a locker room, incubation room, restroom, utility room, walk in freezer and 

a chemical storage room. There are ventilation fans built in to each room where 

chemicals may be used. Eye wash stations located throughout the building including in 

the spawning room, incubation room and directly outside of the chemical storage room. 

Each room has a floor drain that diverts spawning refuse and water to an 8,000-gallon 

fish waste tank. Both the spawning and incubation rooms are equipped with emergency 

back-up pumps in the event that inflows are disrupted. The pumps can pull water either 

from Rogers Creek or MFHR and supply water to incubator head-boxes or the adult 

holding ponds. 

 

5.4)  Incubation facilities. 
 

Incubation of program fish occurs at PFH.  The incubation room receives Rogers Creek 

and MFHR water that is gravity fed but can also be pumped if head pressure is lost in the 

system due to an interruption of water flow. Inflow water flows directly in to two 

connected head boxes. The first head-box supplies four units of a MariSource 4-tray 

vertical incubator stacked on top of an 8-tray vertical incubator. The second head box 

supplies four units of 8-tray vertical incubators. Each head-box’s water depth and 

temperature is monitored with GMS. The effluent from the incubator stacks drains in to a 

channel that flows into a 4-inch drainpipe, which is plumbed into the 12-inch pipe that 

carries the effluent from two acclimation ponds to Rogers Creek. As mentioned in section 

5.3, there are also two floor drains that are plumbed to the 8,000-gallon fish waste tank. 

In 2016 four additional 4-tray vertical incubators were installed on top of the second bank 

of 8-tray vertical incubators to accommodate an increase in the smolt production goal 

from 150,000 to 250,000. 
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5.5)  Rearing facilities. 

 

Round Butte Hatchery:  Early and late-rearing of half (90,000) of the current HRPP 

juvenile production takes place at Round Butte Hatchery and Pelton Ladder. There are 

twenty four 6-ft diameter, 4 foot deep circular tanks for rearing fry that are plumbed to a 

water supply of nearly constant temperature of about 10○C, which is seepage from Round 

Butte Dam. All water that is supplied to the circular tanks runs through a series of sand 

filters and UV sterilizers to remove and reduce virus and bacteria. Dissolved oxygen 

content of the water is nearly 100% saturation.  They have 1/16 inch mesh tank screens 

that allow water to escape but prevent fry from doing so.  Flow in these tanks is generally 

about 15 gallons per minute (gpm).  Each tank is outfitted with an alarm that sounds 

outside the hatchery office and at the Round Butte operator’s office when water level is 

about ½ between the normal water level and the top of the screen column.  These tanks 

are covered by a metal shed that was installed in 2001. Mortalities are removed from the 

tanks that are cleaned daily.  Each tank has its own tools (mesh scoops, brushes, 

aquarium type nets) for removing mortalities and cleaning. 

 

After spring Chinook reach about 350 fish per pound (fish/lb), they are transferred to one 

of the 10 Burrows-type ponds.  Fry that are being utilized in the reintroduction program 

are placed in separate rearing ponds, for approximately 2-3 weeks, until they are ready 

for out-planting. Each raceway is mostly self-cleaning but also has its own set of picking 

and cleaning tools to prevent cross contamination.  The water level of the raceways is 

controlled by the height of standpipes at the outflow.  The water source is seepage from 

Round Butte Dam that maintains a fairly constant temperature of 11○C.   

 

All ponds are pressure washed between fish occupations to prevent algal growth and 

clogging of the screens.  All ponds are equipped with alarms that sound outside the 

hatchery office and at Round Butte operator’s office when there is excess or insufficient 

water.  All of the ponds are equipped with sprinklers providing spray over the water 

surface that prevents sunburn of fish during the summer.  Although each pond is outfitted 

with one Neilson feeder, all feeding is primarily done by hand to reduce variation in 

growth. 

 

When the juvenile Chinook are approximately one year old in early November, they are 

transferred from the Burrows-type rearing ponds at RBH to the one of six sections (cells) 

of the Pelton Ladder for rearing.  These cells are separated from one another by 

electrically driven rotary screens for both RBH mitigation and for BPA sponsored Hood 

River supplementation.  The water for the ladder comes from either a surface or a deep 

intake in Lake Simtustus and travels over 2 miles down the ladder before reaching the 

rearing cells at the lower end of the ladder.   

 

Because the water is not filtered through any substrate, it contains a variety of food 

organisms.  These fish are also fed on varying schedules.  Water temperature in the 

ladder varies from 1○C to 12○C during the period that spring Chinook are reared.  Rearing 

temperature is controlled by the outside PGE crew by a series of valves on Pelton Dam.  
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In February, smolts destined for the Hood River program are trucked from cell #5 of the 

Pelton Ladder to an acclimation site in the West Fork Hood River sub-basin.  

 

Parkdale Fish Hatchery and Moving Falls Fish Facility:  The rest of the HRPP’s smolt 

production is raised in the Hood River Basin at the Parkdale Fish Hatchery and the 

Moving Falls Fish Facility. 

 

Early rearing takes place in three 21 x 3 x 3 ft. Canadian troughs at PFH (Table 5.5). A 

metal roof covers the troughs and bird netting surrounds them to deter predators. The 

GMS and ZDPD systems monitor temperature and water levels. Rogers Creek is the 

primary water source for these troughs but they can also be supplied with well water or 

MFHR. During early rearing the water temperatures are warmed up from 42 to 48oF to 

accelerate growth and maximize survival during the critical period of feed introduction to 

newly ponded fry. The fry are ponded in mid to late February and transferred to an 80 ft. 

raceway by mid-April. The infrastructure is in place to install up to six additional 

Canadian troughs to accommodate increased production goals. 

 

Late rearing takes place at both PFH and MFFF. At PFH there are two 8 x 80 x 8 ft. 

concrete raceways with rearing depths set to 4 feet (Table 5.5). The water is gravity fed 

and is delivered through an underground piping system. The water can be adjusted for 

desired flows, but is normally set for 378 gpm for each pond. The ponds are painted 

camouflage and shade cloth is attached to the perimeter railing. Monofilament line is 

strung over the ponds to deter avian predators. Fish are reared in these ponds from early 

April through February then transferred to MFFF for acclimation and released in late 

April.  

 

The HRPP’s primary late-rearing facility is located at the MFFF. The facility contains 

four 8 x 80 x 8 ft. concrete raceways that are used for late rearing through release (Table 

5.5). These ponds are typically adjusted to a depth of four feet. The water is gravity fed 

and is delivered through an underground piping system. The water can be adjusted for 

desired flows, but is normally set for 400-500 gpm for each pond. The ponds are painted 

camouflage. Monofilament line is strung over the ponds and bird netting covers the 

perimeter to deter predators.  
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Table 5.5.  Early-late rearing and adult holding vessels at Parkdale Fish Hatchery. 

 ________________________________________________________________________________________________ 

Unit Type 

Unit 

Length 

(ft) 

Unit 

Width 

(ft) 

Unit 

Depth 

(ft) 

Unit 

Volume 

(ft3) 

Number 

of Units 

Total Rearing 

Volume (ft3) 

Construction 

Material 

PFH        
Canadian 

Troughs 
21 3 3 169 3 471 Fiberglass 

Raceways 80 8 4 2,560 2 4,736 Concrete 

Rearing        
Adult 

Holding  40 8 4 1,280 2 2,560 Concrete 

MFFF        

Raceways 80 8 4.25 2,760 4 10,064 Concrete 

 

5.6)  Acclimation/release facilities. 

 

The four concrete raceways at MFFF as described in section 5.5 also serve as the 

acclimation and release site. Pre-smolt from both Pelton Ladder and PFH are delivered to 

the MFFF and acclimated in separate raceways from late-February through mid-April. 

During acclimation and release there are caretakers on site that monitor the facility 24 

hours a day 7 days a week. The HRPP and PFH staff also make daily site visits.  

 

5.7)  Describe operational difficulties or disasters that led to significant fish mortality. 

 

The HRPP has been fortunate to not experience significant mortality of production in the 

last 15 years. However there is risk of water flow disruption at the MFFF during periods 

of extremely cold weather (ambient sustained air temps of <10°F). During testing of the 

newly constructed raceways in 2013 a group of 10,000 “sentinel” surplus spring Chinook 

salmon were overwintered in the raceways for growth and pathogen evaluation. The fish 

perished when the water intake became encased in ice during an extremely cold winter 

storm that occurred on a weekend while the facility was un-attended and un-alarmed.  

 

5.8)  Indicate available back-up systems, and risk aversion measures that will be applied, 

that minimize the likelihood for the take of listed natural fish that may result from 

equipment failure, water loss, flooding, disease transmission, or other events that 

could lead to injury or mortality. 

 

Parkdale Fish Hatchery is staffed full-time, 24 hours per day. A computerized alarm 

system, GMS and ZPDP allows instantaneous notice of a system failure. The PFH is 

equipped with a backup generator in case of an electrical failure. Since three water 

sources are available at PFH it is possible to switch from one source to the other in the 

event of system failure.  
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Weather reports and United States Geological Survey (USGS) flow monitoring are 

checked daily to help take proactive measures in the event of inclement weather that 

could cause flooding. There is also an Emergency Action Plan in place to alert the PFH 

via phone call in the event of an impending or occurring flood event that is caused by a 

breach of the Laurence Lake Dam. The PFH staff follows established protocol to 

minimize any disease transmission at the facility.  

At MFFF an Advanced Control Systems (ACS) alarm system is in place and operational. 

It notifies staff via text message of flow disruptions, changes in pond water levels, 

temperatures, inlet head pressure levels and voltage levels in the solar charged battery 

bank, which powers the system. A 1,980-gpm diesel back-up pump is plumbed to the fish 

trapping facility to supply water to the raceways in the event of disruption in water 

supply at the water intake. The pump can be started remotely from a cell phone 

application and can run for 24 hrs without refueling. It is also self-priming. PFH staff 

visit the facility daily when fish are rearing in the raceways and when the trap is 

operating. In the event of a forecast high water event staff are stationed on-site in a travel 

trailer full time until the event subsides. 

The Round Butte Hatchery has alarm system installed that monitor all functions critical 

to its operation.  All alarms are wired into the hatchery operator’s office.  Should an 

alarm goes off when no one is at the hatchery, the operator is instructed to call the 

hatchery person on standby duty. The water that feeds into the incubation trays and the 

rearing tanks is plumbed through a series of sand filters before passing through ultraviolet 

sterilizer.  
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SECTION 6.  BROODSTOCK ORIGIN AND IDENTITY  
Describe the origin and identity of broodstock used in the program, its ESA-listing status, 

annual collection goals, and relationship to wild fish of the same species/population. 

 

 

6.1) Source. 
 

Hatchery spring Chinook salmon were first planted in the Hood River by ODFW to 

provide a sport fishery using Carson stock smolts from the Bonneville Hatchery from 

1986 to 1992. When the HRPP was established in 1991 the management paradigm for 

spring Chinook salmon shifted from strictly fishery enhancement to a deliberate effort to 

reintroduce Chinook salmon to found a naturally reproducing population. As part of this 

effort the donor stock was changed from Carson to Deschutes (stock 66) spring Chinook 

salmon. Deschutes stock originating from the Round Butte and Warm Springs hatcheries 

were used for smolt releases from 1993 to 1997. In 1998 the HRPP began utilizing adults 

returning to the Hood River for broodstock (stock 50). Hood River returns are 

preferentially used but when broodstock collection in the Hood River is insufficient 

Deschutes spring Chinook salmon (stock 66) eggs from Round Butte Hatchery are used 

to make up the shortfall. 

 

Natural origin spring Chinook Salmon returning to the Hood River are not part of the 

Lower Columbia ESU because they were re-introduced from a non-listed Mid-Columbia 

ESU stock. Therefore, NOAA has determined that naturally produced spring Chinook 

Salmon in the Hood River are a non-ESA listed stock (50 C.F.R. Parts 223-224, April 14, 

2014). 

 

6.2)  Supporting information. 
 

6.2.1) History. 

 

As stated in section 6.1 the native Hood River spring Chinook salmon were extirpated by 

the early 1970s.  Carson stock spring Chinook salmon smolt were planted from 1986 to 

1992 to provide a sport fishery.  The HRPP began in 1993 with the goals of re-

establishing a naturally reproducing run of spring Chinook salmon as well as providing 

consistent tribal and sport harvest opportunities. 

 

Due to the low abundance of spring Chinook salmon within the LCR Chinook salmon 

ESU, the Deschutes stock spring Chinook salmon was designated as the donor stock for 

reintroduction beginning in1993. Since 1998, the PFH has strived to use hatchery origin 

Hood River returning spring Chinook salmon broodstock as much as possible. However 

Deschutes stock spring Chinook salmon eggs from Round Butte Hatchery are used in 

years to meet production goals when hatchery origin Hood River spring Chinook salmon 

returns are insufficient to meet escapement and broodstock goals. Naturally produced 

hatchery-origin fish were incorporated in the 1997-1998 and 2011-2016 broodstock but 

not during 1999-2010 due to low returns. The HRPP will continue to incorporate 
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naturally produced fish in the PFH broodstock so long as run forecasts indicate there will 

be sufficient returns.  

 

The Deschutes stock used at Round Butte Hatchery originated from wild spring Chinook 

salmon from the Warm Springs River. The Warm Springs River is a tributary to the 

Deschutes River that supports the sole remaining wild population of Deschutes River 

spring Chinook salmon. Currently, Round Butte collects hatchery origin returns at the 

Pelton Fish Trap, located on the Deschutes River at RM 100, for broodstock. This 

hatchery stock has been periodically supplemented with fish or eggs from Warm Springs 

River at the Warm Springs National Fish Hatchery stock (WSNFH). 

 

6.2.2) Annual size. 

 

For the current 150,000 smolts production program the annual goal is to collect 160 Hood 

River origin (stock 50) spring Chinook salmon (80 male and 80 female) to produce at 

least 220,000 green eggs. When the proposed plan of increased release of 250,000 smolts 

annually is approved by the Production Advisory Committee of the US v Oregon 

(beginning with brood year 2018), about 350,000 green eggs will be required and the 

broodstock collection goal will increase to approximately 280 adults (140 males and 140 

females). If adequate numbers of Hood River-origin spring Chinook are not available, the 

Deschutes River hatchery-origin spring Chinook may be used to meet the production 

goal. 

 

The NOR broodstock collection goals (the Hood River stock) are designed to take no 

more than 25% of the NORs captured at MFFF. Every fourth NOR captured at the MFFF 

is retained for broodstock. During pre-spawn sorting NORs will replace a like number of 

HOR broodstock so a total of 160 adults are spawned.   

 

6.2.3) Past and proposed level of natural fish in broodstock. 
 

Beginning with brood year 2007 the HRPP has utilized returning Hood River adults to 

meet broodstock collection goals. Since 2013 NORs have been incorporate into the 

broodstock annually.  

 

The HRPP desires to utilize as many NOR’s in the broodstock as possible but take no 

more than 25% of NOR returns to MFFF trap.  

 

The MFFF adult trap has been the primary broodstock collection location since it began 

operation in 2013. While the HRPP desires to have a broodstock consisting of 100% 

Hood River NOR this is unrealistic based on current NOR returns to the MFFF trap. To 

facilitate integration of wild Chinook into the hatchery stock, but not excessively mine 

the natural population, no more than 25% of NOR adults captured at the trap are retained 

for broodstock (Table 6.2.3.). 
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Table 6.2.3. This table presents the total number of natural origin returning (NOR) adults that were 

captured at the Moving Falls Fish Facility, collected for broodstock and spawned. All NOR fish that are not 

collected for broodstock are returned to the West Fork Hood River unharmed and unspawned NOR adults 

that were collected are released in to the MFHR.              

______________________________________________________________________________________ 

Run Year Captured Broodstock Spawned  % NOR Parents  

2013 95 9 7 16% 

2014 50 11 9 5.40% 

2015 134 26 15 6.50% 

 

6.2.4) Genetic or ecological differences.  

 

A primary goal of the HRPP is to re-establish a naturally reproducing Hood River stock 

of spring Chinook salmon. In a relative reproductive success study examining Hood 

River spring Chinook salmon adult returns from 1992-2004 Hess et al. (2015) found that 

the naturally reproducing population derived from the hatchery program were increasing 

in reproductive fitness, implying the introduced population was adapting to the Hood 

River basin. Since the natural Hood River Chinook appeared genetically distinct from the 

Deschutes stock, and appear to be undergoing local adaptation, the use of NOR 

broodstock will be maximized to the extent that such take from the river does not 

jeopardize natural production. 

 

6.2.5) Reasons for choosing. 

 

The Deschutes River stock of spring Chinook salmon (stock 66) was selected as the 

donor stock for the re-establishment of spring Chinook salmon in the Hood sub-basin 

because of its close proximity to the Hood sub-basin as well as adults and eggs from this 

stock being readily available at the rearing facility (Round Butte Hatchery) utilized when 

the HRPP program was founded. The Deschutes River stock is endemic to the lower 

Deschutes sub-basin, which borders the Hood sub-basin along with a portion of the 

southern and eastern boundaries.  

 

6.3) Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse genetic or ecological effects to listed natural fish that may occur as a result 

of broodstock selection practices. 
 

The indigenous Hood River spring Chinook salmon were extirpated by the early 1970s. 

The naturally produced spring Chinook salmon in the Hood sub-basin are the progeny of 

introduced Deschutes River stock. The program strives to use Hood River-origin hatchery 

returns for broodstock while allowing sufficient numbers of adults to seed the natural 

habitat. The program will incorporate as many naturally produced hatchery-origin returns 

into the broodstock as possible while minimizing demographic impacts to the re-

established naturally producing population. 
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SECTION 7.  BROODSTOCK COLLECTION 
 

 

7.1) Life-history stage to be collected (adults, eggs, or juveniles). 

 

 Adult spring Chinook salmon are collected and spawned. 

 

7.2)  Collection or sampling design. 

 

The goal of this program is to maintain an integrated localized broodstock. The primary 

broodstock collection facility became operational in 2013. Run timing and trapping 

efficiency is not completely understood and is under evaluation. Until such is known 

HOR broodstock are currently collected three days per week with all hatchery adults in 

good condition retained. During run years 2013-2015 broodstock collection has taken 

place from mid-May through mid-August each year. Every fourth NOR captured at the 

MFFF is retained for broodstock. Round Butte hatchery-origin Deschutes River spring 

Chinook returned to Pelton Ladder may be used as needed, to meet the future smolts 

production goal. 

 

7.3)  Identity. 

 

Naturally produced spring Chinook salmon are identified by the presence of an intact 

adipose fin.  All hatchery-origin spring Chinook salmon smolts are adipose fin clipped 

 

7.4)  Proposed number to be collected: 

 

 7.4.1) Program goal (assuming 1:1 sex ratio for adults): 

 

For the current 150,000 smolt program the goal is to collect 160 Hood River origin (stock 

50) spring Chinook salmon (80 male and 80 female). Eighty females should be sufficient 

to meet HRPP production needs of 220,000 green eggs. When the program size increases 

to a smolt release goal of 250,000 then 350,000 eggs will be required. Broodstock needs 

will increase to approximately 280 adults (140 adult males and 140 adult females). The 

broodstock sex ratio is assumed to be approximately 1:1, although this is difficult to 

verify during broodstock collection because of the lack of distinctive sex-related external 

characteristics.  The Deschutes River stock of spring Chinook may be used, if needed to 

meet the smolts production goals. 

 

 

7.4.2) Broodstock collection levels for the last twelve years (e.g. 2004-2015). 

 

Table 7.4.2 below shows the total broodstock collected from BY 2004-2015.  
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Table 7.4.2.  Hood River spring Chinook salmon broodstock collected in the Hood River during the years 

of 2004-2015. Data also shows how many adults were spawned, pre-spawn mortality, green eggs taken and 

the resulting smolt release for each brood year.               

______________________________________________________________________________________ 

Brood 

Year Adults Collected Spawned Mortality Green Eggs  Smolt Release 

2004 104 74 10 84,234 143,108 

2005 160 109 5 159,574 128,732 

2006 116 87 7 124,387 68,772 

2007 149 83 38 116,087 96,886 

2008 162 142 2 265,548 158,762 

2009 151 124 11 240,894 149,756 

2010 136 123 5 242,571 165,488 

2011 194 111 40 192,446 176,235 

2012 172 137 19 247,389 153,308 

2013 136 58 49 88,162 107,747 

2014 234 168 58 290,998 180,720 

2015 269 230 32 415,088 - 

 

During brood years 2011-2014 the HPRR was without permanent brood collection 

facilities due to the removal of Powerdale Dam and trap.  A resistance board weir with a 

fish box and hook and line angling were the primary collection methods used. As a result 

higher than desired pre-spawn mortality occurred due to handling and holding stress 

associated with temporary collection. 

 

7.5)  Disposition of hatchery-origin fish collected in surplus of broodstock needs. 

 

Currently hatchery produced fish not selected for broodstock are passed upstream to 

spawn naturally.  

 

7.6)  Fish transportation and holding methods. 

 

Spring Chinook salmon broodstock are collected as “green” fish and transported to 

holding ponds at the Parkdale Fish Hatchery (The term “green” is used to identify an 

adult that hasn’t matured fully for spawning and the term “ripe” signifies a fish that has 

matured and is ready to spawn). Transit time is approximately 20 minutes (13 miles). All 

fish captured at MFFF trap are restrained with electro-narcosis prior to sorting. 

Broodstock are injected in the dorsal sinus with Draxxin @ 5 mg/kg. body weight and 

Oxytetracycline (Oxytet-100) @ 10 mg/kg. body weight. Each drug is injected on 

opposite sides of the back. Hypodermic needles used for injections will be replaced either 

daily, after 10 injections, or when they become dull. After sampling and inoculation, 

broodstock destined fish are placed in an aerated and oxygenated fish transport tank and 

trucked to the PFH. No more than 30 adults (15 fish per compartment; ~.5lbs/gallon) will 

be transported in the 600-gallon live tank at any one time to minimize stress. The fish are 

netted from the truck and put in to their respective holding pond. An additional 450-

gallon tank that will be limited to a loading capacity of 20 adults will be available if 
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multiple hauls are required with the 600-gallon tank. Both portable fish haulers are 

equipped with an oxygen supply and aerators.  

 

7.7)  Describe fish health maintenance and sanitation procedures applied. 
 

Spring Chinook salmon broodstock receive two prophylactic injections of Draxxin and 

Oxytetracycline (Oxytet-200) to help reduce the likelihood that bacterial kidney disease 

(BKD) and furunculosis will occur. Broodstock receive regular treatments with 

formaldehyde (37% active ingredient) to prevent/control fungus (Saprolegnia parasitica) 

outbreaks. An inflow of 200 gpm is treated with a concentration of 1:6000 for one hour 

three to four days a week. At spawning, all fish used for egg production will be examined 

for BKD using the enzyme linked immunosorbent assay (ELISA). The spawning area and 

equipment are routinely disinfected with an iodiophor solution mixed at 100 parts per 

million (PPM) to minimize horizontal disease transmission. Green eggs are water-

hardened in an iodiophor solution to prevent disease or viral contamination. Ovarian 

fluid, sperm, kidney and spleen samples are collected and cultured for BKD, 

furunculosis, Infectious Hematopoietic Necrosis (IHN) and other viral pathogens. Any 

BKD positive samples that are greater than “low-level” detections via ELISA results in 

the culling of the eggs from those adults. 

 

7.8)  Disposition of carcasses. 

 

Spawned, un-spawned and pre-spawning mortality spring Chinook salmon carcasses are 

frozen and placed in the facility dumpster where they are picked up by the local garbage 

service and are transferred to a landfill. Because the broodstock at PFH typically exceeds 

the IHN criteria established by ODFW Fish Health, the carcasses are not used for stream 

nutrient enrichment.  

 

7.9)  Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse genetic or ecological effects to listed natural fish resulting from the 

broodstock collection program. 

 

Naturally produced Hood River spring Chinook salmon are progeny of this re-

introduction program. Because they were founded from the adjacent Mid-Columbia ESU 

Deschutes stock they are not currently included in the Lower Columbia ESU and 

therefore not protected by the federal ESA. Standard safe fish handling techniques at the 

HRPP facilities during broodstock collection and holding will minimize the ecological 

impacts on listed wild steelhead.  

 

All spawned female broodstock are sampled for IHN, BKD and other pathogens as 

appropriate. Each egg batch is associated with individual fish are discarded upon the 

discovery of IHN Type 2 or BKD levels greater than “low-level” detections. 
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SECTION 8.  MATING 

Describe fish mating procedures that will be used, including those applied to meet 

performance indicators identified previously. 

 

 

8.1)  Selection method. 

 

Fish are spawned randomly as they ripen.  

 

8.2) Males. 

 

All males are spawned at a 1:1 ratio with females.   

   

8.3)  Fertilization. 

 

Spring Chinook salmon are spawned using a 1:1 (male to female) ratio. The individual 

family groups of eggs are kept separate in the incubators at PFH. Eggs from BKD 

positive parents are culled from the production. Parents are wiped down with an iodine 

solution and bled prior to spawning. Ovarian fluid samples are collected for viral 

analysis. Fertilized eggs are water-hardened in a 100 PPM iodine solution for 20 minutes 

prior to placement in incubators. 

 

8.4)  Cryopreserved gametes. 

 

No cryopreserved gametes are used in this program at this time. 

 

8.5)  Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse genetic or ecological effects to listed natural fish resulting from the mating 

scheme. 

 

Hood River Production Program spring Chinook salmon are not listed under the ESA.  

However, broodstock are selected at random from throughout the spring Chinook salmon 

run to maximize the genetic diversity of the hatchery-produced population.  Spawning is 

done randomly based on availability of ripe fish without any bias for any particular traits.  

Mating is done on a 1:1 sex ratio (i.e. one male and one female).  See Section 7.7 above 

for fish health management and sanitation procedures, to prevent outbreak or 

transmission of pathogens. 
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SECTION 9.  INCUBATION AND REARING  

 

 

9.1)  Incubation. 

 

9.1.1) Number of eggs taken and survival rates to eye-up and/or ponding.  

 

In brood years 2005-2007 the shock loss was high at around 30% due to iodophor 

disinfection processes. The disinfecting and water hardening processes were remedied by 

brood year 2008 resulting in significantly increased survival rates. High losses in 2011 

and 2012 are attributed to culling of bacterial kidney diseased eggs. The mean survival 

from the green to eyed-egg stage is 84% for brood years 2005-2015 with a range of 70% 

in 2006 to 96% in 2013. Survival from the eyed-egg to fry stage is limited to brood years 

2008-2015 as 100% of eyed egg production was shipped to Round Butte Hatchery from 

2005-2007. The mean eyed-egg to fry stage survival at Parkdale Fish Hatchery is 96.5% 

with a range of 91% in 2008 and 99% in 2010 (Figure 9.1.1.). 

 

 

Figure 9.1.1.  Survival of spring Chinook salmon eggs from the green to eyed-egg stage at Parkdale Fish Hatchery.  

9.1.2) Cause for, and disposition of surplus egg takes. 

 

To compensate for possible mortality at the hatchery, enough eggs are taken and 

fertilized to allow for up to 10% excess of the target smolt release goal.  Eggs may be 

tested and culled for BKD and/or IHN throughout the incubation and rearing process. If 

additional eggs are not needed or if eggs are infected with pathogens: they are destroyed 
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by freezing and disposed of in a landfill according to IHOT protocol. There will be no 

surplus eggs that contain wild gametes. 

 

However, surplus eggs may be collected from HOR females to back fill egg production 

shortages at Round Butte and Warm Spring National Fish hatcheries. Surplus eyed eggs 

have been delivered to these facilities in 2014 and 2015. 

 

 9.1.3) Loading densities applied during incubation. 

 

Green spring Chinook salmon eggs average size is approximately 80 to 90 eggs per 

ounce.  The vertical stack egg incubators are adjusted for water flow of four gpm.  Each 

incubator tray typically receives approximately 3,000-6,000 spring Chinook salmon eggs 

or all of the eggs from one or two females with individual female’s eggs kept separate 

with a divider. At the eyed-stage eggs are mixed and enumerated and the inventory of 

eggs per tray typically amounts to 5,000 per tray with flows increased to five gpm for 

hatching.  

 

 9.1.4) Incubation conditions. 

 

The water supply to the fish incubators is monitored for temperature, dissolved oxygen 

and flow. The eggs are incubated in water that is 40 to 42F at ambient temperatures. 

Dissolved oxygen (DO) for the influent water ranges from 10 to 12 ppm. There is no data 

available on the DO levels for the effluent water. Submersible heaters are used to warm 

up the influent water in individual stacks to synchronize development between egg 

groups. Water temperatures are heated to a maximum of 50F. These temperatures are 

tracked 24 hours a day using a thermo-chart recorder, which will reveal any disruptions 

in the functionality of the heaters. Tripped circuit breakers are inevitable with voltage 

limitations and Ground Fault Circuit Interrupter (GFCI) plugins but adjustments are made 

to ensure synchronization of egg development.  

 

Fertilized eggs are incubated from the time of spawning (August-September) until they 

develop in to “buttoned up” fry by February (The term “buttoned up” describes a fry that 

has fully absorbed its yolk sac and is ready for ponding). Eggs from each female are 

assigned an incubation tray traceable to the specific adults used as parents. Four stacks 

with 12 trays and four stacks with 8 trays create a total of 72 trays available with dividers 

for a total capacity of up to 144 spawned females’ eggs. Each tray holds 1-2 females’ 

eggs (3,000-6,000 eggs) from the time of spawning to the eyed stage. Flows are 

maintained at 4 gpm. The eggs are treated 4 times weekly with Formalin at 1:600 

concentration. Poultry founts are used to administer the formalin drip treatment. Eyed 

eggs are then inventoried, mixed and “trayed down” at either 5,000 or 8,000 eggs per tray 

dependent on whether or not the eggs are going to be shipped to another facility. Once all 

of the eyed eggs have been inventoried and trayed down the flows are increased to 5 

gpm. Sixteen additional trays have been added in 2016 to accommodate anticipated 

increased smolts production goals. 
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 9.1.5) Ponding. 
 

Fry are ponded based on visual inspection that the yolk is 100% utilized and contained 

within the body cavity and they have reached approximately 1,850 to 1,950 accumulated 

temperature units. Button up fry are ponded in late- February at an average size of 1,300-

1,600 fish/lb. The fry are manually ponded in Canadian troughs after inventorying and 

culling of dead and deformed fry.  

 

 9.1.6) Fish health maintenance and monitoring. 

 

The inflow of 4 gpm is treated at 1:600 with a formalin drip for 15 minutes 4 times 

weekly to control fungus and soft shell disease on incubating eggs. The incidence of 

yolk-sac malformation is typically less than 0.1 percent (i.e. < 1 per 1,000 eggs). Egg 

moralities are first removed with an automated egg picker. Any remaining egg mortalities 

are hand-picked from each egg group.  

 

9.1.7) Indicate risk aversion measures that will be applied to minimize the likelihood 

for adverse genetic and ecological effects to listed fish during incubation. 

 

It is unlikely that incubation processes will have adverse genetic effects on program fish. 

To minimize adverse ecological impacts, the following measures are taken: 

 

  PFH is operated in compliance with ODFW’s Fish Health Management Policy and the 

IHOT fish health guidelines. 

 Disinfection procedures are implemented to ensure prevention/reduction of pathogen 

transmission between fish stocks and to the watershed.   

 Eggs are incubated with spring water from Rogers Creek to reduce exposure to fish 

pathogens and silt.  

 Eggs are kept isolated by family group, and discard infected eggs as suggested by   

   ODFW’s fish pathologist. 

 Dead or culled eggs are discarded in a manner that prevents or minimize transmission 

of diseases to the natural water bodies. 

 Water supplies and the power supply are tuned to an alarmed system to notify hatchery 

personnel if a failure occurs. Power supplies are connected to a back-up generator in 

case of a power failure. 

 Hatchery staff are available 24 hr/day, 7 days/week to respond to emergencies and 

complete daily fish culture duties. 

      

9.2)  Rearing.   
 

9.2.1) Provide survival rate data (average program performance) by hatchery life 

stage (fry to fingerling; fingerling to smolt) for the most recent twelve years (1988-

99), or for years dependable data are available. 

 

Fry to fingerling survival rates ranged from 90.4% in BY 2011 to 98.2% in BY 2008. 
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Fingerling to smolt survival rates ranged from 89.4% in BY 2013 to 99.9% in BY 2011 

(Table 9.2.1.).  

Table 9.2.1. Fry to fingerling and fingerling to smolt survival rates of spring Chinook salmon at Parkdale 

Fish Hatchery for brood years (BY) 2008-2014.                

____________________________________________________________________________________ 

Brood Year Fry to Fingerling Fingerling to Smolt 

2008 98.2% 98.7% 

2009 97.0% 98.8% 

2010 96.8% 95.2% 

2011 90.4% 99.9% 

2012 91.3% 99.7% 

2013 93.2% 89.4% 

2014 96.1% 99.6% 

 

 9.2.2)  Density and loading criteria (goals and actual levels). 

 

Ponding densities at the MFFF and PFH will not exceed IHOT standards. The goal is not 

to exceed a density index of 1.14 lbs/ft³ (figure 9.2.2.a).  Minimum dissolved oxygen 

levels of 7.0 ppm will be sustained on the outflow with a flow factor of 9.6 lbs/gpm 

(Piper et al. 1982). As shown is figure 9.2.2.b, the flow factor was never exceeded from 

brood years 2008-2014.  

 

 
Figure 9.2.2a.  Spring Chinook salmon rearing densities expressed as pounds per cubic foot (lbs./ft³) of volume at 

the Parkdale Fish Hatchery and Moving Falls Fish Facility for brood years 2008-2014. A density index of 0.2 

lbs/ft³/inch is equal to 1.14 lbs/ft³. This density was exceeded for a short period of time prior to the smolt release in 

brood years 2008-2010. 
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Figure 9.2.2b.  At Parkdale Fish Hatchery and the Moving Falls Fish Facility the goal is not to exceed a flow factor 

of 9.6 lbs/gpm of inflow for rearing spring Chinook Salmon. Both sites have similar elevation and water 

temperatures. The maximum flow factor is expressed in the figure above for brood years 2008-2014 which shows 

that the flow factor was never exceeded. The highest flow factor occurred in brood year 2010 at 7.68 lbs/gpm.  

   

 9.2.3) Fish rearing conditions.  

 

Parkdale Fish Hatchery:  
 

Early Rearing: During early rearing in the Canadian troughs the fish culture duties 
are highly intensive as the troughs are cleaned daily. The troughs are cleaned by: 
lowering the water level and sweeping the fecal matter, uneaten feed, and all other 
organic material towards the discharge and out of the rearing space, as well as 
removing fish mortality. At this stage the primary water source is pathogen free 
Rogers Creek spring water (detailed descriptions of all water sources given in 
section 4). A balance between the fishes developing metabolic rate and the turnover 
rate of the trough is maintained by increasing the in-flows gradually as the fish grow 
(Refer to section 9.2 for density and loading specification followed). A metal canopy 
shelters the Canadian troughs with bird netting surrounding the perimeter to deter 
predators. 

 
Mid- Rearing: Once the fish have out grown the Canadian troughs they are 
transferred to a divided raceway (refer to section 9.2 density and loading). During 
the first week in May half of the production group is transferred to a MFFF raceway 
while the other half remain at the PFH. Rogers Creek spring water remains as the 
primary water source for a short time and then MFHR is mixed to supplement the 
influent water flows to maintain an acceptable turnover rate. Once the ambient 
water temperatures in the MFHR begin to exceed ambient water temperatures of 
Rogers Creek spring water (42°F) the water source is switched to 100% MFHR 

(detailed descriptions of all water sources given in section 4). The daily fish culture 
duties remains fairly intensive as the rearing space is cleaned 2-3 times per week by 
sweeping and flushing in the same manner as the cleaning is done in the Canadian 
troughs. Fish mortality is removed and the fish screens are brushed daily. Predator 
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and descriptions of rearing vessels are given in section 5.5.  
 

Mid-Late Rearing: During the early fall and winter period from October 1st through 
December 31st the fish are fed very small weekly rations of feed and growth in the 
population stops (details of the feeding regime given in section 9.2.4 and 9.2.6). 
Mortality is still removed from the ponds daily but the intensity of the daily fish 
culture duties has subsided, as organic loads in the pond bottoms are no longer 
accumulating at a high rate to require as frequent pond cleaning. The primary water 
source during this period is MFHR water at temperatures in the mid 30’s.   

 
Moving Falls Fish Facility:  

 
Mid- Rearing: The primary water source is the WFHR (detailed descriptions of all 
water sources given in section 4). This water source can bring heavy loads of sand and 

silt to the raceways so frequent pond cleanings by sweeping and flushing are done 2-3 

times per week. Fish mortality is removed daily. Predator and descriptions of rearing 
vessels are given in section 5.5.  

 
Mid-Late Rearing: During inclement weather and sub-zero air temperatures the 
possibility of disruption of inflow is imminent. Slush begins to form in the WFHR 
and can begin to freeze over the intake structure. During this cold period the fish are 
transferred back to PFH to overwinter until acclimation in February.  

 
Late Rearing & Acclimation: By late February the fish have reached a size of 
approximately 22 fish/lb as yearlings. The entire production is acclimated at the 
MFFF, including fish reared at Round Butte Fish Hatchery/Pelton, for late rearing 
and release. The water source during this period is WFHR. Fish mortality is removed 
from the ponds daily and pond cleaning is completed in the same manner as in the 
“mid rearing” section. A more detailed description of acclimation conditions is given 
in section 10.6. 

 
According to Wedemeyer (2001) an NPDES discharge permit is required “if 
production exceeds 20,000 lbs of fish or 5,000 lbs of food is fed in any one calendar 
month.”  Even when the smolt production goal increases to 250,000 this threshold 
will not be met and so the PFH is exempt from requiring the 300-J permit. 
 
Round Butte Hatchery: 
 

Water for all rearing tanks is supplied from leakage from the west-side of Round Butte 

Dam that maintains a constant temperature of 10○C and has good quality.   Initial rearing 

is accomplished in the twenty-four 6-ft circular tanks.  Water flow is set at 15 gpm and 

the rate of water rotation in the circular tank is adjusted to a minimum.  As the fish grow, 

the direction of the inflow is changed to increase rate of rotation in order to accommodate 

different size of fish food.  Fish in the circulars are fed a variety of commercial food 

pellets hourly until fish reach 800-900 fish/lb. These tanks are scrubbed with a brush, and 
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mortalities are picked out and discarded daily. 

 

In March, when they are approximately 350 fish/lb, spring Chinook are moved to the 

Burrows ponds.  This transference is accomplished manually, using barrels that can carry 

about 50 lbs of fish at a time. 

 

The size of the Burrows ponds is 75 ft X 16.1 ft X 4 ft and contains about 9,100 gallons 

of water per foot of depth.  Water levels are controlled by inflow and standpipes.  Flow is 

about 400 gpm under normal conditions, and it is raised to as high as 900 gpm during the 

spring in steelhead smolt ponds. 

 
 

9.2.4) Indicate biweekly or monthly fish growth information (average program 

performance), including length, weight, and condition factor data collected during 

rearing, if available. 

 

At PFH wet weight samples are collected at the end of each month. In figure 9.2.4 the 

monthly growth rate is presented in terms of gram weight per fish. It shows a fairly 

constant positive growth trend throughout the rearing cycle.  

 

 
Figure 9.2.4. Mean monthly growth in grams per fish for spring Chinook salmon reared at Parkdale Fish Hatchery.  
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Table 9.2.4.  Average weekly growth (fish/lb) of spring Chinook juveniles at Round Butte Hatchery, brood 

year 2002-2008.   

 

Target 

Growth 2002BY 2003BY 2004BY 2005BY 2006BY  2007BY 2008BY 

Ponding fish/lb fish/lb fish/lb fish/lb fish/lb fish/lb fish/lb fish/lb 

Week 1 1200 1223 1400 1343 1397 1243 1331 1346 

Week 2 850 447 1060 1139 1000 900 11.75 1200 

Week 4 500 236 393 936 882 592 692 587 

Week 8 236 115.6 174 347 320 246 261 172 

Week 12 133 75 98 193 155 123 126 120 

Week 16 70.5 45.9 53.1 112 97 95.1 78 69.2 

Week 20 44 32.5 45.3 64 56.7 59 43.8 38.4 

Week 24 33 24.8 29 44.6 38.4 37.7 30.6 27.7 

Week 28 23.5 20.1 21.6 30.9 24.1 23.7 20.6 N/A 

Week 32 18.5 19 19.1 19.8 20.8 15.7 16.4 N/A 

Week 36 15 17.9 17.2 18.2 17.2 13.5 13.6 N/A 

Week 40 13.3 16.8 15.6 16.6 15.2 12.2 13.2 N/A 

Week 48 12 14.7 14.6 15.7 14.5 11.6 12.6 N/A 

Release 8 10.1 9.1 9.5 9.7 8.2 9.5 N/A 

 

9.2.5) Indicate monthly fish growth rate and energy reserve data (average program 

performance), if available. 

 

Monthly fish growth rate and energy data is presented for Hood River hatchery spring 

Chinook salmon reared at PFH in table 9.2.5 below.  And see Table 9.2.4 above for 

Round Butte Hatchery spring Chinook salmon weekly fish growth data.  No energy 

reserve data are available. 
 

Table 9.2.5.  Body fat composition (as measured by percent solid) during October, February and at time of 

release in April 2008-2013. Winter and spring growth rates (by weight) for Hood River hatchery spring 

Chinook Salmon reared at Parkdale Fish Hatchery. 

______________________________________________________________________________________ 
Brood 

Year % Solid October % Solid February 

% Solid at 

Release 

Winter Growth 

Rate 

Spring Growth 

Rate 

2008 n/a n/a n/a 0.044 0.145 

2009 27.3 27.2 26.9 0.041 0.113 

2010 25.5 26.2 26.1 0.017 0.154 

2012 25.3 24.2 24.7 0.037          0.1 

2013 27.6 24.6 25.2 0.025 0.092 
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9.2.6) Indicate food type used, daily application schedule, feeding rate range (e.g.  % 

B.W./day and lbs/gpm inflow), and estimates of total food conversion efficiency 

during rearing (average program performance). 

 

Parkdale Fish Hatchery: 

The Hood River spring Chinook salmon smolts production are reared following a 

“naturalized” feeding program based upon the research findings described in 

Spangenberg et al. (2014) that suggests optimum seasonal growth periods could decrease 

early male maturation in spring Chinook salmon hatchery production and optimize the 

smoltification process. From the time of ponding in mid-February until the late summer 

and early fall season the fish are fed to satiation daily with the goal of getting the most 

growth during the relatively warmer season. Then in August as the transition from 

summer to fall begins the daily feeding rate is reduced. By the beginning of October and 

through the winter until the end of December the fish are metabolizing fat reserves and 

all growth has stopped as water temperatures plummet to averages of 37oF. Beginning 

January 1st the fish are again fed to satiation daily until they are released as smolts in 

April (Table 9.2.6 and Figure 9.2.6). The feeding program started with BY 14 with first 

releases in 2016.  

The fish are fed a Bio-Oregon feed diet throughout the entire rearing cycle and the 

recommended appropriate feed size is followed conservatively to compensate for size 

variation in the population. 

Table 9.2.6.  Monthly size of spring Chinook salmon expressed as grams per fish with correlating feeding 

rate (% body weight) and mean temperatures (⁰F) at Parkdale Fish Hatchery.               

______________________________________________________________________________________ 

Month Gram Per Fish % Body Weight Fed Mean Temperatures (⁰F) 

February 0.38 1.57% 46 

March 0.95 1.83% 47 

April 2.18 1.71% 44 

May 2.89 1.73% 47 

June 6.07 1.66% 48 

July 9.46 1.43% 48 

August 12.61 0.93% 48 

September 15.93 0.41% 51 

October 15.44 0.25% 48 

November 14.50 0.12% 43 

December 14.55 0.14% 37 

January 15.39 0.24% 41 

February 17.67 0.54% 41 

March 20.36 0.57% 42 

April 25.94 0.57% 45 
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Figure 9.2.6.  Monthly mean size of spring Chinook salmon expressed as grams per fish at Parkdale Fish Hatchery. 

 

 9.2.7) Fish health monitoring, disease treatment, and sanitation procedures. 

 

Full fish health services are provided by ODFW. The HRPP implements both disease 

control and disease prevention programs at its facilities to achieve these objectives. This 

includes the following standard elements: 

 

Disease Control (Reactive) 

•  Perform necropsies of diseased and dead fish to diagnose the cause of loss. 

•  Prescribe appropriate treatments and remedies to disease. This includes recommending   

   modifications in fish culture practices, when appropriate, to alleviate disease- 

   contributing factors. 

 

Disease Prevention (Proactive) 

•  Routinely remove dead fish from each rearing container and notify ODFW Fish  

   Pathology if losses due to mortality continue. Monthly mortality records are submitted  

   to Fish Pathology from each hatchery. 

•  Routinely perform examinations of live fish to assess health status and detect problems  

   before they progress to clinical disease or mortality. 

•  Implement disease preventative strategies in all aspects of fish culture to produce  

   healthy and quality fish. 

•  Use a disease prevention policy that restricts the introduction of stocks into a facility.  

•  Use sanitation procedures that prevent introduction of pathogens into and/or within the  

   facilities. 

•  Conduct applied research on new and existing disease prevention techniques.  

•  Utilize pond management strategies to help optimize the quality of the aquatic  

   environment and minimize fish stress that can be conducive to infectious and  

   noninfectious diseases. 
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Health Monitoring 

•  Monthly health monitoring examinations of healthy and clinically diseased fish are  

   conducted on each fish lot at the hatchery.  

•  All fish are given a health inspection no longer than 6 weeks before fish are released or  

   transferred.  

•  Examinations for Myxobolus cerebralis, agent of whirling disease, are conducted  

   annually. 

•  At spawning, samples of ovarian fluids and kidney/spleen/pyloric caeca from a  

   minimum of 60 fish are examined for viral pathogens from each salmon lot. If pre- 

   spawning mortality is above normal, necropsies are conducted on dead adult fish for  

   bacteria, parasites and other causes of death. 

•  Whenever abnormal fish behavior is reported or observed, or mortality exceeds 0.1%  

   per day over five consecutive days in any rearing container, the fish pathologist will  

   examine the affected fish, make a diagnosis and recommend the appropriate remedial or  

   preventive measures. 

•  Reporting and control of specific fish pathogens are conducted in accordance with the  

   Fish Health Management Policy.  

 

Fish and Egg Movements 

•  Movements of fish and eggs are conducted in accordance with the Fish Health  

   Management Policy. 
 

Therapeutic and Prophylactic Treatments 

•  Adult spring Chinook salmon are injected with antibiotics for the control of bacterial  

   diseases. 

•  At spawning, eggs are water-hardened in iodophor for disinfection. 

•  Juvenile fish are administered antibiotics orally as needed for the control of bacterial  

   infections and for prevention of diseases. 

•  Only approved or permitted therapeutic agents are used for treatments. 

 

Sanitation 

•  All eggs brought to the facility are surface-disinfected with iodophor.  

•  All equipment is disinfected with iodophor between uses with different fish/egg lots. 

•  Different lots of fish/eggs are physically segregated from each other by separate ponds, 

   incubator units, and water supplies. 

•  Fish transport trucks are disinfected after use. 

 

 9.2.8) Smolt development indices (e.g. gill adenosine triphosphatase (ATPase) 

activity), if applicable.  
 

The migratory state of the release population is determined by age, size, behavior, 

physical appearance, and other criteria. Weight samples of the fish are taken monthly to 

ensure proper growth rate (Tables 9.2.8). 
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Table 9.2.8.  Mean length, weight, and gill ATPase levels measured at time of release for Hood River 

spring Chinook salmon reared at Parkdale Fish Hatchery. 

______________________________________________________________________________________ 

Brood Year Length at Release (mm) Weight at Release (g) ATPase at Release 

2008 134 30.1 3.9 

2009 138 30.5 4.92 

2010 141 31.3 5.32 

2011 136 28.3 n/a 

2012 129 25.4 n/a 

2013 132 24.3 n/a 

 

 

 9.2.9) Indicate the use of "natural" rearing methods as applied in the program. 

 

The HRPP has invested significant resources in determining a natural rearing program in 

order to reduce juvenile precocity and produce high quality smolts to maximize smolt-to-

adult survival rates. Researchers from NOAA Fisheries recently completed a three-year 

comparative hatchery evaluation using Hood River Chinook salmon (stock 50) hatchery 

production (Spangenberg et al. 2014). The HRPP is applying the results to rear juveniles 

according to “naturalized” feeding strategy. This includes feeding fingerlings to full 

satiation during the summer photoperiods and reducing feed to yearlings during the 

fall/winter.  

 

All smolts released from the MFFF acclimation ponds are acclimated for approximately 

ten weeks prior to release from the ponds. Release timing coincides with outmigration 

timing of naturally produced spring Chinook salmon in the basin with smolts expected to 

swiftly migrate downstream limiting the potential competitive interactions with wild 

juveniles. These basin-specific environmental cues, along with pre-migration imprinting 

are believed to encourage adult homing to release areas. Fish are volitionally released 

from the pond at the end of the acclimation period over a 48 hour period. All raceways 

are painted in a camouflage pattern to simulate natural surroundings. 

 

9.2.10) Indicate risk aversion measures that will be applied to minimize the 

likelihood for adverse genetic and ecological effects to listed fish under propagation.   

 

Hood River Production Program spring Chinook salmon are not listed under the ESA. 

However, fish are reared to sub-yearling smolt size to mimic the natural fish emigration 

strategy and to minimize the risk of domestication effects that may be imparted through 

rearing to yearling size. Feeding strategies are employed that have been demonstrated to 

reduce precocity (mini-jacking). Oregon Department of Fish and Wildlife’s Fish Health 

Management Policy and IHOT fish health guidelines are followed to prevent 

transmission of disease between lots of fish on site or transmission or amplification to or 

within the Hood River basin. 
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SECTION 10.   RELEASE 
 

   

10.1)  Proposed fish release levels.  

 

As stated in section 1.11.2, currently the entire production of 150,000 spring Chinook 

salmon smolts are released annually as yearlings into the West Fork Hood River from the 

MFFF acclimation site. When the proposed production increase to 250,000 smolts is 

approved by the US v Oregon advisory committee, about 200,000 smolts will be released 

annually from the MFFF in to the West Fork Hood River and 50,000 from the PFH into 

Rogers Creek as yearlings.  

 

10.2)  Specific location(s) of proposed release(s). 

 

Stream, river, or watercourse: West Fork Hood River (HUC: 17070105.0703) 

 Release point: 45° 34' 23” N and 121° 39’ 25” W 

 Major watershed: Hood River 

 Basin or Region: Columbia River 

 

 Specific location(s) of proposed release(s). 
Stream, river, or watercourse: Rogers Creek (HUC: 17070105.0605) 

 Release point: 45° 31' 28” N and 121° 37’ 17” W 

 Major watershed: Hood River 

 Basin or Region: Columbia River 

 

10.3)  Actual numbers and sizes of fish released by age class through the program. 

 
Table 10.3.  Mean length, weight and condition factor of HRPP spring Chinook salmon smolts releases in 

the Hood River basin.  Source: Annual progress reports for BPA Project 198805303 

Year Rearing Site Fish/pound 
Length (mm) Weight (g)       Condition Factor 

Mean CV Mean CV Mean CV 

1996 Pelton Ladder 9.8 160 0.09 46.1  1.13  

1997 Pelton Ladder 7.4 171 0.14 61.1 0.46 1.15 0.07 

1998 Pelton Ladder 10.7 151 0.10 42.5 0.36 1.19 0.06 

1999 Pelton Ladder 7.1 170 0.12 63.5 0.43 1.23 0.07 

1999 Round Butte 6.7 172 0.12 67.7 0.46 1.24 0.06 

2000 Pelton Ladder 7.0 173 0.13 64.7 0.44 1.17 0.07 

2000 Round Butte 5.7 186 0.13 79.7 0.44 1.16 0.07 

2001 Pelton Ladder 10.8 152 0.13 41.9 0.39 1.13 0.07 

2001 Round Butte 8.0 163 0.12 56.8 0.31 1.28 0.09 

2002 Pelton Ladder 15.6 134 0.13 29.1 0.43 1.14 0.08 

2002 Round Butte 12.4 139 0.17 36.5 0.53 1.27 0.10 

2003 Pelton Ladder 12.4 147 0.10 36.7 0.36 1.12 0.08 

2003 Round Butte 14.5 132 0.12 31.2 0.41 1.28 0.08 

2004 Pelton Ladder 13.5 144 0.08 33.6 0.34 1.09 0.07 

2004 Round Butte 13.5 137 0.09 33.7 0.32 1.28 0.06 

2005 Pelton Ladder 11.5 150 0.13 39.3 0.48 1.10 0.06 



55 
 

2005 Round Butte 13.2 144 0.11 34.3 0.35 1.12 0.06 

2006 Pelton Ladder 11.7 149 0.13 38.9 0.49 1.10 0.06 

2006 Round Butte 14.6 138 0.09 31.0 0.31 1.14 0.07 

2007 Pelton Ladder 11.6 150 0.11 39.1 0.37 1.13 0.07 

2007 Round Butte 7.8 170 0.16 58.1 0.45 1.10 0.08 

2008 Pelton Ladder 10.6 153 0.12 42.6 0.43 1.13 0.06 

2009 Pelton Ladder 15.8 139 0.08 28.7 0.26 1.12 0.09 

2009 Parkdale Hatchery 14.6 132 0.08 31.1 0.25 1.33 0.07 

2010 Pelton Ladder 15.0 142 0.07 30.3 0.25 1.04 0.06 

2010 Parkdale Hatchery 15.1 137 0.08 30.1 0.26 1.13 0.07 

2010 Carson Hatchery 21.6 125 0.06 21.0 0.19 1.07 0.05 

2011 Pelton Ladder 16.2 137 0.07 28.0 0.23 1.07 0.06 

2011 Parkdale Hatchery 14.6 139 0.08 31.0 0.26 1.14 0.04 

2011 Carson Hatchery 25.1 117 0.06 18.1 0.20 1.10 0.05 

2012 Pelton Ladder 14.5 140 0.07 31.2 0.25 1.11 0.07 

2012 Parkdale Hatchery 14.7 136 0.10 30.8 0.40 1.15 0.07 

2012 Carson Hatchery 22.7 121 0.06 19.9 0.20 1.12 0.06 

2013 Pelton Ladder 15.0 138 0.09 30.2 0.37 1.10 0.05 

2013 Parkdale Hatchery 16.2 136 0.10 28.0 0.33 1.08 0.08 

2013 Carson Hatchery 21.0 124 0.06 21.6 0.18 1.11 0.05 

2014 Pelton Ladder 16.1 135 0.07 28.2 0.28 1.11 0.06 

2014 Parkdale Hatchery 16.6 133 0.08 27.9 0.28 1.16 0.05 

2015 Pelton Ladder 18.6 145 0.09 33.7 0.27 1.08 0.06 

2015 Parkdale Hatchery 13.5 132 0.06 24.3 0.20 1.04 0.04 

2015 Moving Falls 16.0 139 0.08 28.3 0.33 1.04 0.05 

 

10.4)  Actual dates of release and description of release protocols. 

 

Smolts are volitionally released for 48 hours after which any remaining fish are flushed 

from the MFFF into the WFHR during late-April. Release timing is based on the 

following criteria: 1) smolts’ readiness in terms of appearance, crowding outlet, etc., and 

2) release time that corresponds to natural smolts out migrants. Actual release dates are 

shown in Table 10.4.  

 
Table 10.4.  Release dates of Hood River Spring Chinook Salmon for brood years 2011-2015.            
______________________________________________________________________________________________ 

Release Year Start Release Date End Release Date 

2011 22-Apr 28-Apr 

2012 19-Apr 22-Apr 

2013 23-Apr 26-Apr 

2014 22-Apr 25-Apr 

2015 20-Apr 23-Apr 

 

10.5)  Fish transportation procedures, if applicable. 
 

Spring Chinook salmon juveniles reared at Pelton Ladder are transported by truck from 

the Pelton Ladder to acclimation ponds in the Hood River sub-basin. A 1,600-gallon 

liberation truck, loaded at 1.25 lbs of fish/gal is used to transport the fish. Fish are in 
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transit about three hours. Temperatures are regulated to the same temperatures as the 

receiving water. Transport trucks are equipped with two redundant oxygen systems.  

 

Juvenile fish are also transferred from PFH to the MFFF using a 600 gallon insulated 

stainless aluminum tank mounted on a ¾ ton pick-up. The tank is equipped with an 

aerator and oxygen system. The water is circulated and oxygenated during the 20 minute 

transit.  

 

10.6)  Acclimation procedures. 

 

All HRPP spring Chinook salmon juveniles are acclimated at the MFFF acclimation 

ponds from late February through late April (~53-55 days). The facility consists of four 

rectangular concrete raceways with dimensions of 80’ x 8’ x 4’ (L x W x H). Interior 

surfaces of the raceways are coated with a camouflage pattern to emulate a more natural 

background coloration. Water is diverted from the West Fork Hood River to the raceways 

through a rotating cylinder screen designed by Intake Screens Inc. The screen is installed 

on the river bottom on a concrete pad. A 16” polyvinyl chloride (PVC) pipe connects the 

screen to the intake box. In addition, a 16” PVC pipeline measuring 1,100’ supplies water 

to the raceways by a gravity flow system with 8’ of head at bank-full flows. Flows are 

adjusted at the intake by a slide gate.  

 

During acclimation the flow to each pond is monitored by McCrometer MW500 flow 

meters and kept between 300-400 gpm, which provides at least 1 gpm per 8 pounds of 

fish. The depth of water in the ponds is maintained at 3 ft. during acclimation and is 

regulated by stop logs and/or a standpipe at the outflow. 

 

Full-width screens are used at the outflow to prevent fish from leaving the ponds before 

the release date. Each raceway is connected to a 15” diameter 200’ long PVC outflow 

pipe that returns flow back to the West Fork Hood River. A diesel powered water pump 

is plumbed into the site as an auxiliary water source for the acclimation raceways in the 

event of intake failure. The ponds are alarmed with a remote supervisory control and data 

acquisition (SCADA) system. Intake flow, pond water level and water temperature are 

continuously monitored. In the event of a problem a signal is sent to PFH and staff cell 

phones via a cellular modem. For redundancy a battery operated flotation alarm system is 

attached to each raceway while fish were present. The alarm can be adjusted to trigger at 

various water depths and sounds when the water level increases or decreases from the set 

depth range. 

 

During acclimation, raceways are covered with a nylon mesh to prevent smolts from 

jumping out, protect them from predators, and provide shade. At the end of the 

acclimation period the fish are released volitionally for two days as water levels are 

progressively lowered. On the final day the ponds are drained to force all remaining fish 

(~<500) to the West Fork.  

 

Full time caretakers are on site while fish are in the ponds. Caretakers perform daily 
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scheduled fish culture duties that includes: checking the water intake and screens, 

recording oxygen, temperature and water levels in the rearing ponds three times each day, 

feeding the fish a maintenance diet and picking fish mortalities. Hood River Production 

Program staff observes fish behavior for abnormalities and assist in fish health checks, bi-

weekly condition sampling and PIT tagging.   

 
10.7)  Marks applied, and proportions of the total hatchery population marked, to identify 

hatchery adults. 

 

All (100%) Hood River hatchery-produced spring Chinook salmon smolts are fin marked 

(adipose fin-clip) to differentiate between natural and hatchery-origin fish. Additionally, 

an approximately 10% are PIT tagged for survival monitoring/estimates.  

 

10.8)  Disposition plans for fish identified at the time of release as surplus to programmed 

or approved levels. 

 

Surpluses are reduced to target production levels before smolts are transferred to MFFF 

for acclimation and release. All releases are within programmed and approved levels. 

Current and future release levels are identified US v Oregon Agreement. No more than a 

10% overage is released in any year. 

 

10.9)  Fish health certification procedures applied pre-release. 

 

Oregon Department of Fish and Wildlife’s Fish Health staff performs fish health 

inspections prior to any transfer and smolt releases.  Results are reported on the ODFW 

fish health forms. All fish are examined to detect the presence of “reportable pathogens” 

as defined in the PNFHPC disease control guidelines, within 3 weeks prior to release. 

Fish are also inspected prior to each transfer from one facility to the next, as per ODFW 

Fish Health Management Policy.  Only certified fish are released. 

 

10.10) Emergency release procedures in response to flooding or water system failure. 

 

All ponds are equipped with water level and flow alarms. A diesel powered back-up 

pump is programmed to auto start if there is a flow disruption at the water intake.  In the 

event of an un-repairable water system failure or flood, fish would be forced released 

from the pond. 

 

10.11)  Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse genetic and ecological effects to listed fish resulting from fish releases.  

 

 All Hood River spring Chinook salmon smolts are produced from broodstocks 

comprised entirely of Hood River stock HOR and NOR returns. With the proposed 

increased production of 250,000 smolts annually, hatchery-origin Deschutes River 

spring Chinook (stock 66) may be used as broodstock, if necessary to meet the 

increased production/release goal.   
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  All Hood River spring Chinook salmon smolts are acclimated for a minimum 50 days  

    period prior to release to promote adult homing to the release location.   

 

 The majority of spring Chinook salmon smolts releases occur downstream of the  

   primary spring Chinook salmon natural production areas of the West Fork Hood River  

   basin. 

 

  Smolts are reared to and released at a size that is optimal for rapid emigration from the 

Hood River. Screw trap and PIT tag information has shown the hatchery spring 

Chinook salmon smolts move very quickly out of the sub-basin (Gerstenberger et al. 

2015).  

 

 Hood River hatchery spring Chinook salmon smolts are 100% fin-marked (adipose fin- 

   clip) to differentiate between natural and hatchery-origin fish. 

 

 Only health certified fish will be released to minimize ecological or diseases risks to 

listed natural fish.  

 

 

 

SECTION 11.  MONITORING AND EVALUATION OF PERFORMANCE 

INDICATORS 

 
 
The M&E component of the HRPP provides the quantitative data needed by fishery managers to 
1) determine if the biological fish objectives for the HRPP have been achieved, or are 
achievable, 2) optimize the benefits associated with the HRPP, and 3) minimize the HRPP’s 
effect on ESA listed species (and other indigenous populations of fish) in the Hood River sub-
basin. The following describes types of monitoring conducted be the CTWS – BNR of the spring 
Chinook salmon production component of the HRPP. 
 
 

11.1)  Monitoring and evaluation of “Performance Indicators” presented in Section 1.10. 

 

11.1.1)  Describe plans and methods proposed to collect data necessary to respond to 

each “Performance Indicator” identified for the program. 

 

Spawning Escapement and Distribution: 

 

Objective:  Determine escapement of natural origin returns (NORs) and hatchery origin 

returns (HORs) to the West Fork Hood River.  

 

Metric:  Fish enumeration at Moving Falls trap and redd counts. 
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Purpose:  Enumeration of returning adults to the Moving Falls trap allows managers to 

determine numbers of naturally produced adults escaping to the spawning grounds, 

hatchery returns and out of basin strays. Sex, age and disposition data is collected. The 

trap counts, along with basin-wide redd counts upstream of the trapping site that will 

allow investigators to determine whether the natural population in sustaining and 

rebuilding itself. Total West Fork escapement (above and below Moving Falls) will be 

estimated from trap counts, which will be calibrated by a radio telemetry investigation 

during 2016-2017 to determine trap efficiency. 

 

Null Hypothesis:  Natural spawners’ escapement and hatchery broodstock goals are not 

being achieved.  

 

Alternative Hypothesis:  Spawner escapement and hatchery broodstock goals are being 

achieved. 

 

Timeline:  Results will be evaluated annually to determine program performance and 

develop future run size predictions. After year five (one generation) of full program 

implementation, NOR escapements will be evaluated, in conjunction with other data, to 

determine if the NOR are rebuilding the population and what level of hatchery 

supplementation would be appropriate. 

 

Method:  HOR and NOR spring Chinook salmon will be collected at the MFFF adult 

trapping facility located at RM 2.5 in the West Fork Hood River. The trap will be 

operated 24 hours a day and will be sampled once each day during the April through 

October migration season. All species of fish trapped will be identified and counted. Each 

spring Chinook salmon will be sampled for scales and length, sexed and examined for fin 

marks and tags. If a fish does not already possess a PIT tag one will be implanted. After 

sampling, the fish will either be passed upstream or transported to the Parkdale Hatchery 

for broodstock. 

 

To determine the rate of upstream migrating fish captured in the Moving Falls trap and to 

assess the relative spawning distribution of adult Chinook salmon above and below the 

Moving Falls site we will conduct a multi-year radio telemetry study. Further details on 

the methods of the radio telemetry study are provided in Section 12 of this document. 

 

Smolt to Adult Survival Estimates: 

 

Objective:  Measure the smolt to adult survival for hatchery and natural origin spring 

Chinook salmon in the West Fork Hood River.  

 

Metric:  Smolt to adult survival will be calculated as follows: 

Ssmolt-adult = Adults and Jacks brood year x / Smolts brood year  
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Purpose:  For hatchery adults, SARs will be used to evaluate the premise that SARs will 

increase with the change to in-basin production and incorporation of NORs. This will be 

a critical parameter to evaluate success of different release numbers and strategies (such 

as time of and size at release) that will likely be tested during adaptive management 

designed to incorporate natural smolts.  

  

Hatchery Origin Null Hypothesis:  SARs will not significantly improve from pre-project 

levels.  

Hatchery Origin Alternative Hypothesis:  SARs will increase when after master plan 

implementation. 

Natural Origin Null Hypothesis:  Hood River natural origin SARs will be lower than 

those from other basins per brood-year 

Natural Origin Alternative Hypothesis:  Hood River natural origin SARs will be similar 

to other basins per brood-year.  

 

Timeline:  Smolts to Adult Ratios will be calculated for each brood year return. 

Therefore, data will not become available until 5 years following the implementation of 

in-basin rearing and any other adaptive management strategies. 

 

Methods:  Each hatchery-produced spring Chinook salmon will be marked with an 

adipose fin clip and a proportion (~10%) will be marked with a PIT tag. At the time of 

release tag files of PIT codes will be submitted to the PIT Tag Information Systems 

(PTAGIS) database and subsequent detections of PIT tags at Bonneville Dam adult fish 

ladders will be used to calculate SARs for each release group. All returning jacks and 

adults captured at the Moving Falls and other adult traps will be inspected for marks and 

scanned for the presence of a PIT tag. To further refine Chinook salmon escapement, 

mark recapture models utilizing adult PIT tag detections at Bonneville fish ladders and 

the Hood River Mouth (HRM) in-stream PIT array, along with recaptures at adult traps in 

the Hood River, will be used to generate estimates to Bonneville Dam and the mouth of 

the Hood River (Simpson et al. 2015). Naturally produced smolts emigration estimates 

will be generated via the rotary screw traps operated at Moving Falls and other locations 

in the Hood River watershed.  

 

Predict Pre-Season Hatchery and Natural Fish Escapement: 

 

Objective:  Annual pre-season escapement forecasts for hatchery- and natural-origin fish 

in the West Fork Hood River. 

Metric:  Multiple regression models have been developed that use various population and 

environmental variables to predict upcoming run sizes. Development of run-size 

predictors will be an ongoing process, in which the predictive function will be upgraded 

each year with the new information available.   

Purpose:  Managers need to know in advance run size and timing to achieve an adequate 

escapement of natural fish and broodstock collection in addition to maximizing tribal and 

sport harvest of opportunities. With broodstock collection occurring upstream of the 
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fisheries developing accurate estimates with known precision will be essential to 

establishing fishery seasons and harvest limits if necessary.  

Timeline:  Ongoing.  

 

Methods:  The predictor variables reflect a variety of metrics that influence and correlate 

to salmon survival rates, such as freshwater migration conditions (i.e. stream flow), ocean 

productivity (i.e. Pacific Decadal Oscillation (PDO) values) and cohort strength (i.e. jack 

estimates). Various combinations of predictor variables are input into the multiple 

regression models to maximize the statistical fit and accuracy of models. Predictions will 

be compared with actual return estimates and models will be adjusted as necessary based 

on new information. 

 

Determine Annual Tribal and Sport Catch, Harvest, and Effort for Hatchery Spring 

Chinook Salmon in the Hood River Sub-basin: 

 

Objective:  Annual estimate of in-river harvest. 

 

Metric:  Enumerate tribal and sport fisheries by gear type, numbers of fish caught and 

kept, numbers released, catch per unit effort (CPUE), and other relevant catch 

information.   

 

Purpose:  To determine exploitation rates and provide information to regulate harvest 

seasons to ensure adequate broodstock collection and hatchery escapement if further 

supplementation is necessary. Harvest opportunities are likely to increase as tribal interest 

increases and sport fishers have renewed access to additional fishing grounds. Estimates 

of harvest in conjunction with run size predictions will be used to determine if 

exploitation rates limit the project’s ability to collect broodstock. 

 

Timeline:  Ongoing. 

 

Methods:  River-wide surveys will be conducted any time that sport fishing seasons for 

spring Chinook salmon are permitted. Methods, as described in Simpson et al. 2015, will 

include roving creel surveys (pressure counts and interview) and census counts. 

Biological data and fish origin based on the presence/absence of adipose fin, coded wire 

tags (CWT) / PIT tags, or other mark types will also be collected. Exploitation rates will 

be estimated as sub-basin harvest divided by estimated run to river mouth.  

 

To estimate tribal harvest at Punchbowl Falls we use a single access point creel design 

(Pollock et al. 1994) stratified for weekday and weekend/holiday periods (Gerstenberger 

et al. 2015). Information to be collected in the fishery will include the following: 1) 

number of fishers, 2) time period engaged in fishing activity, 3) fisher catch per hour 

(FCPH) for fisher monitoring or harvest per unit effort (HPUE) for fisher interviews, 4) 

species, 5) number of natural Chinook salmon released, and 5) number of hatchery 

Chinook salmon harvested. This information will collected in conjunction with other 

biological data described in the river-wide harvest surveys.  
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Fish Health Monitoring Plan:  
 

Currently ODFW’s Fish Health Service is contracted to provide services to prevent, 

detect, and treat, when possible, fish diseases in both juvenile and adult fish for the Hood 

River anadromous fish program operated at Parkdale Fish Hatchery and Round Butte 

Hatchery.   

 

Adult spring Chinook salmon are captured and held at the PFH until ready to spawn. 

These fish are held for several months prior to reaching maturity and spawning. This 

requires attention to maintain healthy broodstock. Adults are treated with antibiotics and 

anti-fungal treatments during this holding period prior to spawning as directed with 

veterinary prescriptions written and obtained from ODFW’s Fish Health Services. If 

abnormal losses occur in these adult fish, a fish health specialist will examine the loss as 

soon as possible. The Fish Health Specialist will determine the cause of loss, if possible, 

and recommend treatments to prevent further loss. The Parkdale Fish Facility manager 

and the ODFW fish health supervisor will be informed of the results as soon as possible.  

 

When adults reach maturity and are spawned, a fish health specialist is on site and obtains 

samples from each adult fish. Spring Chinook salmon are spawned from August through 

September. Each spring Chinook salmon is sampled at spawning to determine if the fish 

was infected with Renibacterium salmoninarum, the causative agent of BKD. Samples 

are also taken to determine if the fish is infected with viruses. Tests will be able to detect 

at least four specific fish viruses. The samples are analyzed at ODFW laboratories and 

the tests are performed by ODFW Fish Health personnel. Results are reported to the 

manager of the PFH. A relational database of adult fish examinations and results is 

maintained. 

 

While the juvenile spring Chinook salmon are reared at Round Butte Fish Hatchery and 

Pelton ladder they receive monthly on-site examinations from an ODFW Fish Health 

Specialist. At least six healthy active fish are examined for internal and external parasites 

and pathogens. Any dead fish are examined externally and internally for signs of disease. 

The kidney (or other appropriate organ) is cultured to detect bacterial pathogens. The 

Fish Health Specialist will recommend treatments based on the examination to prevent 

abnormal loss of fish due to disease.  If abnormal losses occur in these fish, a fish health 

specialist will respond and examine the loss as soon as possible. The Fish Health 

Specialist will determine the cause of loss, if possible, and recommend treatments to 

prevent further loss.  Prior to delivery to the Hood River acclimation sites a pre-liberation 

examination is conducted within six weeks of delivery. Also a sixty fish sample of pre-

release healthy fish are obtained to determine the infection rate, if any, with 

Renibacterium salmoninarum, the causative agent of BKD.  Only health certified fish 

will be released. 
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11.1.2)  Indicate whether funding, staffing, and other support logistics are available 

or committed to allow implementation of the monitoring and evaluation program.  
 
The spring Chinook salmon M&E component of the HRPP is entirely funded by 
Bonneville Power Administration under project number 1988-053-03. The program has 
received sufficient funding and staffing for nearly 20 years. 
 

11.2) Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse genetic and ecological effects to listed fish resulting from monitoring and 

evaluation activities. 
 
Adult Trapping: The adult trap at Moving Falls is operated five to seven days per week 
seasonally (March-October). The trapping facility was designed in a manner that 
minimizes stress related mortality associated with the handling of fish for counting and 
bio-sampling. Upon sampling fish will either be passed upstream via a watered pipe to a 
recovery pool in the West Fork Hood River, or transported to the Parkdale Fish Hatchery 
in a fish liberation truck if selected for broodstock.  
 
Redd Surveys:  Experienced surveyors conduct spawning ground surveys.  Surveyors 
walk along the stream counting redds, live fish, and inspecting carcasses. Precautions are 
taken to avoid damaging redds and harassing live adults. 

 

 

 

SECTION 12.  RESEARCH 

 

 

12.1)  Objective or purpose. 

 

Determine trap efficiency and spawning distribution of spring Chinook salmon: 

 

A multi-year study will be conducted to monitor adult Chinook salmon during their 

spawning migration in the Hood River sub basin using radio telemetry. The primary 

objective will to be to assess the capture rate of Chinook salmon at the Moving Falls 

adult trap. Additionally we will be investigating migration behavior and spawning 

distribution. 

 

Determine summer parr abundance of spring Chinook salmon and steelhead: 

 

To better understand the status of the reintroduced spring Chinook salmon population 

through the entire life cycle we will be enumerating Chinook salmon parr during summer 

rearing in a reach of the upper West Fork Hood River. In combination with adult 

escapement, spawning surveys and smolt trapping performed by us and our corroborators 

at ODFW, investigating parr abundance and densities will help us understand population 

dynamics and potentially identify bottlenecks limiting natural Chinook salmon 

productivity and appropriate levels of hatchery supplementation. 
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12.2)  Cooperating and funding agencies. 

 

Oregon Department of Fish and Wildlife’s projects conducting monitoring and evaluation 

and operating adult fish traps will corroborate with this research (BPA projects 1988-053-

04, 1988-053-08). Funding is provided to CTWS- BNR by the BPA under project 

number 1988-053-03.  

 

12.3)  Principle investigator or project supervisor and staff. 

 

 Principle investigator 

 Name (and title):  Ryan Gerstenberger, M&E project leader   

Agency or Tribe:   Confederated Tribes of the Warm Springs Reservation of Oregon 

 Address:  6030 Dee Hwy. Parkdale, Oregon, 97041   

 Telephone:  (541) 352-9326 

 Fax:   (541) 352-9365 

 Email:   ryan.gerstenberger@ctwsbnr.org 

 

 Project Supervisor 

 Name (and title):  Chris Brun, HRPP Program Coordinator   

Agency or Tribe:   Confederated Tribes of the Warm Springs Reservation of Oregon 

 Address:  6030 Dee Hwy. Parkdale, Oregon, 97041   

 Telephone:  (541) 352-3548 

 Fax:   (541) 352-9365 

 Email:   chris.brun@ctwsbnr.org 

 

12.4)  Status of stock, particularly the group affected by project, if different than the 

stock(s) described in Section 2. 

 

Hood River steelhead are listed as “Threatened” under the ESA. They are included in the 

Lower Columbia River ESU. Both a summer and winter race of steelhead is indigenous 

to the basin. Bull trout are listed as “threatened” under the ESA, though they are not 

commonly present in the portion of the basin where these research activities will be 

focused. 

 

12.5)  Techniques:  include capture methods, drugs, samples collected, tags applied. 

 

Determination of trap efficiency and spawning distribution of spring Chinook salmon: 

 

Adult spring Chinook salmon will be captured via hook and line angling in the lower 

West Fork Hood River between Punchbowl Falls and the confluence with the main-stem. 

When an adult Chinook salmon suitable for tagging is captured a radio tag will be 

inserted through the mouth into the fish’s stomach. If the fish does not already possess a 

PIT tag one will be inserted. Fish will be handled and marked without anesthetic using a 

restraint device. After tagging fish will be tracked with a combination of fixed telemetry 

sites and mobile tracking. The secondary PIT tag will facilitate identification at adult 
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trapping facilities, PIT interrogation sites, and to identify fish that regurgitate their radio 

tag. 

 

Determination of summer parr abundance of spring Chinook salmon and steelhead: 

 

Snorkelers surveying a stratified selection of habitat units will observe and enumerate 

summer rearing Chinook salmon and steelhead parr. Initial snorkel observations will be 

calibrated via either repeated multiple pass snorkeling (with bounded count estimator) or 

multiple pass electrofishing (depletion estimator) depending on the results of a feasibility 

study currently in progress. Any fish collected will be identified and returned to the 

stream without any anesthetic, bio sampling or tagging. 

 

12.6)  Dates or time period in which research activity occurs. 

 

Adult spring Chinook salmon will be captured and tagged for radio telemetry starting in 

late April through July. Tracking will occur until spawning is completed, typically in 

early October. Parr abundance monitoring will occur during July and August. 

 

12.7)  Care and maintenance of live fish or eggs, holding duration, transport methods. 

 

No fish holding or transport is required for radio telemetry. When electrofishing is used 

for calibrating snorkel counts during the parr abundance monitoring fish will be held for 

short periods of time in aerated buckets before being returned to the habitat unit they 

were captured from. 

 

12.8)  Expected type and effects of take and potential for injury or mortality. 

 

Some incidental injury and mortality can occur from hook and line capture. Based on our 

previous experience collecting spring Chinook salmon broodstock below Punchbowl 

Falls during the 2012 and 2013 run years we expect mortality to be 10% or less. Injury 

and mortality can occur during electrofishing. Based on previous juvenile electrofishing 

surveys we anticipate a mortality rate of 3% or less. 

 

 

 

 

 

 

 

 

 

 

 

 



66 
 

12.9)  Level of take of listed fish:  number or range of fish handled, injured, or killed by 

sex, age, or size, if not already indicated in Section 2. 

 
 

Table 12.9a.  Expected levels of takes for radio tagging on the Hood River.            
________________________________________________________________________________________________ 

Species 

Listing 

Unit/Stock 

Life 

Stage Take Action 

Collection 

Method 

Expected 

Take 

Indirect 

Mortality 

Chinook 

salmon 
N/A Adult Capture/Tag/Release Angling 60 5 

Steelhead 

Lower 

Columbia 

(Threatened) 

Adult Capture/Handle/Release Angling 3 0 

 

 

Table 12.9b.  Expected levels of takes for parr abundance sampling on the Hood River. Each species take 

action will be capture, handle and release. A backpack electrofishing unit will be used for the collection 

method.            

______________________________________________________________________________________ 

Species Listing Unit/Stock Life Stage Expected Take Indirect Mortality 

Chinook salmon N/A Juvenile 500 15 

Steelhead 

 

Lower Columbia 

(Threatened) 

Juvenile 500 15 

Sculpin N/A Unknown 50 2 

Mountain Whitefish N/A Unknown 25 1 

Coho salmon 

 

Lower Columbia 

(Threatened) 

Juvenile 100 3 

 

 

12.10) Alternative methods to achieve project objectives. 

 

An alternative method to measure capture rates of Chinook salmon in the Moving Falls 

fish trap would be to inspect carcasses on the upstream spawning grounds for the 

presence or absence of marks applied at the trap. However this method is unlikely to 

provide reliable estimates for several reasons. We have conducted spawning surveys for 

spring Chinook salmon in the West Fork for nearly 20 years and in many years with low 

runs and/or poor surveying conditions few carcasses are encountered. It is not unusual for 

less than 30 Chinook salmon carcasses to be sampled in the entire Hood River basin, 

many of which will be too degraded to reliably assess for marks. Recovery of tags or 

marks on the spawning grounds also does not account fallback behavior or other 

movements after capture at the Moving Falls fish trap, which we know to be common, 

and which could bias the estimates.  

 

Yet another method to track spawning Chinook salmon would be to utilize PIT tags and 

an array of in stream interrogation sites to detect fish as they move among stream 
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reaches. However, it may be not be feasible to construct and operate the required number 

of interrogation sites with sufficient detection efficiencies. Even if it were feasible such a 

degree of PIT array infrastructure would be cost prohibitive. 

 

Ultimately, no technique other than radio telemetry gives us the richness and reliability of 

migration data to properly assess trap capture rates, migration behavior and spawning 

distribution. 

 

We do not believe there is feasible alternative to estimate summer parr abundance other 

than observing and collecting fish using snorkeling and electrofishing. Rotary screw traps 

can be effective at monitoring downstream migrating juveniles but will not capture non-

migrating fish in their parr-rearing habitat, which is the life phase of interest for this 

investigation. We have experimented with baited minnow traps to capture and tag 

juvenile salmonids to attempt and generate mark recapture estimates. However we were 

unable to capture or recapture sufficient numbers of fish to make effective estimates. 

 

12.11) List species similar or related to the threatened species; provide number and causes 

of mortality related to this research project. 

 

Bull trout, Coho salmon, and fall Chinook salmon are ESA listed (threatened) stocks that 

can occur in the survey area. However it is unlikely that any of these fish will be present 

at the times and locations we will be sampling fish for these projects.  

 

12.12) Indicate risk aversion measures that will be applied to minimize the likelihood for 

adverse ecological effects, injury, or mortality to listed fish as a result of the 

proposed research activities. 

 

Investigators and collaborators are trained and experienced in the collection methods and 

fish handling and tagging techniques used. Water temperatures in the sites typically 

remain below the Oregon Department of Environmental Quality (ODEQ) 18˚C standard 

for salmonid rearing and migration even during summer months, thus there should be low 

risk fish being sampled will be under thermal stress conditions. However, we will 

measure water temperatures at sampling events and cease sampling during any periods 

we observe temperatures above the 18˚C standard. 
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SECTION 14.  CERTIFICATION  LANGUAGE  AND  SIGNATURE  OF 

RESPONSIBLE  PARTY 

 

 

 

 

“I hereby certify that the information provided is complete, true and correct to the best of my 

knowledge and belief. I understand that the information provided in this HGMP is submitted for 

the purpose of receiving limits from take prohibitions specified under the Endangered Species 

Act of 1973 (16 U.S.C.1531-1543) and regulations promulgated thereafter for the proposed 

hatchery program, and that any false statement may subject me to the criminal penalties of 18 

U.S.C. 1001, or penalties provided under the Endangered Species Act of 1973.” 

 

 

Name and Title of Applicant:  Chris Brun, Hood River Production Program Coordinator,   

                                                 Confederated Tribes of Warm Springs 

 

 

Signature of Applicant: __________________________ Date: ____________________ 

 
 

Certified by: Scott Patterson, Fish Propagation Program Manager 

 

 

Signature:  _____________________________________ Date: ______________________ 
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