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SECTION 1.   GENERAL  PROGRAM  DESCRIPTION
1.1)  Name of hatchery or program.

Johnson Creek Artificial Propagation Enhancement (JCAPE) Project

1.2)  Species and population (or stock) under propagation, and ESA status. 

Johnson Creek summer chinook salmon (Oncorhynchus tshawytscha).  Listed as threatened 22, April 1992.

1.3)  Responsible organization and individuals 

 
Name(and title):
John Gebhards, JCAPE Project Leader

Organization: 
Nez Perce Tribe, Department of Fisheries Resources Management


Address: 

125 S Mission St., P.O. Box 1942, McCall, ID. 83638


Telephone: 

208-634-5290


Fax:


208-634-4097


Email: 

johng@nezperce.org

Other agencies, Tribes, co-operators, or organizations involved, including contractors, and extent of involvement in the program:

IDFG- co-manager in McCall Fish Hatchery (MHF) facility.

FishPro Engineering-design of MHF expansion.

USFWS and LSRCP-owner of MFH

BIA-Policy and Technical Support

CRITFC-Technical and Policy Support

1.4)   Funding source, staffing level, and annual hatchery program operational costs.

The Nez Perce Tribe (Tribe) is the lead fisheries management agency for the JCAPE project.  The Tribe has a Master Agreement (agreement # 97 AM 30423) with the Bonneville Power Administration (BPA) for funding of fisheries and wildlife projects.  This Master Agreement is for cost reimbursement with committed funding through the use of Task Orders.  The JCAPE Project is listed as an individual Task Order under the Tribe’s Master Agreement with BPA.  Until long-term facilities are completed, specific funding levels for annual operating costs will not be finalized.  Approximately eight full time equivalents (FTE’s) are required for operation of the JCAPE.  

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

MFH, North Fork Payette River, Idaho.

MFH is operated by the Idaho Department of Fish and Game (IDFG) for summer chinook incubation and rearing to smolt stage (MFH 1996).  MFH was completed in 1981 and is located on the North Fork of the Payette River. MFH will provide both interim and long-term egg incubation and juvenile rearing facilities for the JCAPE project.  In addition, the MFH South Fork Salmon River (SFSR) adult facility may be used in the interim to hold Johnson Creek adult broodstock, until an adult facility is constructed on Johnson Creek. The services of FishPro were contracted to design an expansion of the MFH facility, and additional facilities for adult holding and acclimation sites on Johnson Creek.

1.6)   Type of program.

Integrated Recovery.  

1.7)   Purpose (Goal) of program.

Preservation/Conservation

The goal of the JCAPE project is to provide for the maintenance of genetic variability and demographic stability of the Johnson Creek spawning aggregate until such time as the factors responsible for the initial decline are addressed allowing recovery.

Recovery will require that adult to adult replacement of the naturally spawning population component is at least one.  This suggests that smolt to adult return rate (SAR) must be increased by 2%-6%.  Therefore, until the factors resulting in low survival are addressed, the primary goal of the JCAPE will be to forestall extinction and avoid further losses of the genetic variation that may be necessary to recover the stock. 

1.8) Justification for the program.

Analysis of the existing demographic and genetic data for the Johnson Creek spawning aggregate suggest that demographic risks and the probability of genetic deterioration are unacceptably high.  The geometric mean recruit per spawner relationship for Johnson Creek from 1985-1990 was 0.64 (Mundy 1999).  In 19 of the past 25 years, the rate of rare allele loss within the Johnson Creek aggregate was higher than that recommended within the body of peer-reviewed, published literature (PRRG 2000).  The JCAPE program will address this concern by employing non-selective broodstock collection and rearing procedures to increase egg to smolt survival within Johnson Creek.  Broodstock collection and escapement goals were formulated to maximize the maintenance of rare alleles and minimize demographic risks for both population components.  

The JCAPE is one of 15 high-priority supplementation projects identified through a consensus of fishery managers in the region.  These projects were submitted to the Northwest Power Planning Council (Council) and approved in April 1996.  The Council recommended these projects to BPA for funding under the Council's fish and wildlife program.  BPA subsequently approved funding for the JCAPE and planning began in 1996.  

1.9) List of program “Performance Standards”.   

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

1.10.1) “Performance Indicators” addressing benefits.

(e.g. “Evaluate smolt-to-adult return rates for program fish to harvest, hatchery broodstock, and natural spawning.”).

1.10.2) “Performance Indicators” addressing risks.

 (e.g. “Evaluate predation effects on listed fish resulting from hatchery fish releases.”).

Sections 1.9, 1.10, 1.10.1, and 1.10.2 are addressed in Appendix A.
1.11)  Expected size of program.

We propose to collect up to 232 (116 female) endemic summer chinook salmon adults annually from Johnson Creek for a minimum of four to five summer chinook salmon generations (20-25 years) and rear the juveniles to smolt stage at the MFH.  The supplementation objective of the program is an annual acclimated release of approximately 310,068 summer chinook salmon smolts into Johnson Creek.  These fish would be transported from the MFH as smolts to final rearing/acclimation facilities adjacent to Johnson Creek.  Smolts would be held for a 21 to 42 day period before they would be volitionally released into Johnson Creek.  

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

A maximum of 232 (116 female) endemic Johnson Creek summer chinook of natural and hatchery origin will be collected yearly for a minimum of 20-25 years, or until adult:adult replacement rates for the naturally spawned population component suggest that the population is naturally sustainable.  During the first 3-5 years of operation, the JCAPE will function at approximately 1/3 of the proposed capacity (100,000 smolts; 50 adults), while facility expansion is occurring.  

Adult take levels and broodstock goals were formulated based on the probability of rare allele retention.  Given a 0.25 Nb/N ratio in Johnson Creek (Waples et al. 1993; PRRG 2000), approximately 232 adult returns are necessary to maintain a 95% probability of rare allele retention (PRRG 2000).  Therefore, to avoid the loss of genetic variability, we suggest that when possible, broodstock should be large enough to provide at least 232 adult returns.  The 1981-90 geometric mean adult to adult replacement rate was 1.64 for the MFH, therefore if the JCAPE exhibits a similar return rate approximately 142 adults would be required as broodstock to maintain this goal. 

Although, the NPT highly value natural spawning, we recognize that below some critical threshold, adults cannot be expected to mature at similar rates and find one another to spawn effectively within Johnson Creek.  Unfortunately, quantifying a minimum escapement is difficult.  In the best professional judgement of the NPT staff, the release of fewer than 20 adults would preclude effective spawning, therefore when adult returns are fewer than 162, all adults intercepted at the Johnson Creek weir will be retained as broodstock.  

Sliding Scale for Broodstock Collection

When adult returns are fewer that 162, all adults intercepted at the Johnson Creek weir will be retained as broodstock (Table 1).  Between 162 and 284, a minimum of 142 adults will be retained for broodstock, and the remainder (a minimum of 20 adults) will be released for natural spawning.  Between 285 and 464 adult returns, 50% of the adult returns will be retained for broodstock, and the remainder will be released for natural spawning.  Finally, when adult returns are greater than 464, a minimum of 232 adults will be retained for broodstock, and the remainder will be released for natural spawning.  Whenever possible, those adults retained for broodstock will represent the adult return by age.  For example, at adult returns between 285 and 464, 50% of the returning age 4 males, and 50% of the age 4 females will be retained.  Since, the JCAPE program is intended to produce hatchery-reared progeny that are identical to naturally spawned progeny in every way, broodstock collection goals are not altered by the proportions of hatchery and naturally reared adult returns.  However, given that the potential exists for indirect artificial selection in the hatchery environment, naturally spawned adult returns will be preferentially selected as broodstock whenever possible.

Subsequent to authorization, the JCAPE expansion of the existing MFH will require approximately three years.  During this period, incubation and rearing constraints of the existing facilities limit the JCAPE to 100,000 smolts (approximately 25 females).  During this period, the JCAPE program will collect up to 25 males and 25 females  (Table 2).

Table 1.  Long-term sliding scale for JCAPE broodstock collection.

	Number of Adult Returns
	Number of Adults Retained for Broodstock
	Number of Adults Released for Natural Spawning

	<162
	100%
	0

	162-282
	142
	Remainder (Minimum of 20)

	285-464
	50% (Minimum of 142)
	Remainder (Minimum of 143)

	>464
	Minimum of 232
	Remainder (Minimum of 232)


Table 2.  Interim sliding scale for JCAPE broodstock collection.

	Number of Adult Returns
	Number of Adults Retained for Broodstock
	Number of Adults Released for Natural Spawning

	<50
	100%
	0

	50-70
	Remainder
	Minimum of 20

	>70
	Maximum of 50 Adults
	Minimum of 20


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

Table 3.  Proposed location and magnitude of JCAPE smolt releases.
	Life Stage
	Release Location
	Annual Release Level

	Eyed Eggs
	
	

	Unfed Fry
	
	

	Fry
	
	

	Fingerling
	
	

	Yearling
	Wapiti Meadows and/or Cox Ranch acclimation sites on Johnson Creek.
	Approximately 310,068


1.12) 
Current program performance, including estimated smolt-to-adult survival rates, adult production levels, and escapement levels.  Indicate the source of these data.

Since the JCAPE is not a currently functioning program, we use performance of the MHF (in the neighboring SFSR mainstem) as a proxy for the expected production of the JCAPE (Table 4). 

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

Broodstock was collected in 1998, and will resume in 2000. 

1.14)  
Expected duration of program.

The expected duration of the Johnson Creek program will be dependent on mitigation for the sources of mortality resulting in the initial decline of the stock.  If these factors are not addressed the JCAPE will be forced to operate over a much longer time scale.  Assuming current survival rates, the NMFS delisting criteria for the Johnson Creek aggregate (350 naturally spawned adult returns) will likely be reached in approximately 15 years (3 generations) of supplementation (PRRG 2000).  The mid-term goal of the JCAPE (1,017 adult returns of hatchery and natural origin) will likely require 25 years or more (PRRG 2000).  However, if survival rates increase, these goals will likely be reached over a much shorter period of time.  Unfortunately, regardless of the magnitude of adult returns to Johnson Creek, natural spawning will likely remain unsustainable unless adult:adult return rates are improved through mitigation of the sources of mortality.  Therefore, in the short-term, the JCAPE is a means to forestall extinction, recovery (defined as sustainable natural reproduction) will only be possible through mitigation for the sources of mortality affecting the Johnson Creek aggregate.

Table 4.  Performance measures for the JCAPE program.

	Total Number of Adult Females Taken
	116
	Calculations
	Results

	Pre-spawning Mortality 1
	15%
	116 x .85
	99 females spawned

	Fecundity 2
	4,500
	99 x 4,500
	445,500 green eggs

	Green Egg to Fry Survival 3
	80%
	445,500 x .80
	356,400 fry

	Fry to Smolt Survival
	87%
	356,400 x .87
	310,068 smolts 

	Smolt to Adult Survival 4
	0.086%
	310,068 x .00086
	267 returning adults

	1)  We anticipate a 15% adult female mortality prior to spawning.  The ten year average adult female mortality for the South Fork Salmon facility is 11.5%.  The 15% value for Johnson Creek adult salmon takes into account trap and weir mortality, handling and transportation stress (FishPro 1999).

2)  We anticipate adult female salmon fecundity of 4,500 eggs per female.  This value is the average fecundity of adult salmon spawned at the South Fork Salmon River trap (FishPro 1999).

3) We anticipate a green egg to fry survival of 80%.  This value is essentially equivalent to that achieved at the McCall Fish Hatchery for production of salmon fry from green eggs taken at the South Fork Salmon River trap.  This value also takes into account marking mortality (FishPro 1999).

4) This value represents the 5 year (1988-1992) average smolt to adult survival rate experienced on the South Fork Salmon River from the release of chinook salmon reared at the McCall Fish Hatchery.


1.15)  
Watersheds targeted by program.

The Johnson Creek tributary of the East Fork of the South Fork Salmon River is the target of the JCAPE (Figure 1). 

Latitude and Longitude of relevant program components:

Smolt Trap: 44° 55' 0263 N

                    115° 29' 0032 W

Adult Holding: 44° 53' 5375 N

 115° 29' 3027 W

Weir (Adult Capture): 44° 54' 0491 N



115° 29' 1806 W

Smolt Acclimation Site (Wapiti Meadows): 44° 51' 3747 N





           115° 30' 3095 W

Downstream Extent of Redd Index Area: 44° 53' 2790 N




                   115° 29' 5020 W

Upstream Extent of Redd Index Area: 44° 51' 0459 N


                                      115° 30' 3485 W

1.16)
Indicate alternative actions considered for attaining program goals, and reasons why those actions are not being proposed.

The proposed JCAPE program will operate as a traditional supplementation program.  That is, some fraction of the adult returns captured at the Johnson Creek weir will be randomly allocated for retention as broodstock and spawned.  Gametes derived from adults retained as broodstock will be transported to the MFH where they will be fertilized and reared using elements of the NATURES (Maynard et al. 1996) rearing program.  Prior to release in Johnson Creek as yearling smolts, the progeny will be acclimated at Wapiti Meadows and/or Cox Ranch on Johnson Creek water.  This program is designed to minimize artificial selection while maximizing egg to smolt survival.  However, several potential supportive breeding strategies were considered before proposing this method of supplementation.  Alternate methods of supportive breeding considered by the NPT included; eyed-egg outplants, fry/fingerling outplants, and captive broodstock.  

Figure 1.  Map of Johnson Creek, including location of the screw trap and weir.
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The NPT recognizes that the first goal of the JCAPE program must be to increase the absolute number of adult returns in order to address the demographic risks faced by the Johnson Creek spawning aggregate.  Unfortunately, with the exception of captive broodstock programs, supplementation can only address survival from egg to smolt development.  Therefore, the NPT propose to use the supportive breeding strategy that would maximize survival during these life-history stages.  Egg to smolt survival for the JCAPE, as proposed, is expected to be around 80% (FishPro 1999), which is a substantial increase over wild survival rates, which are typically around 5 to 20% for chinook salmon (Groot and Margolis 1991).  Due to high mortality from the egg to smolt stage within the Salmon River (74.8%; Kiefer and Lockhart 1997), we conclude that outplanting eyed-eggs is unlikely to substantially increase survival over naturally spawned egg to smolt survival rates.  In the upper Salmon River parr to smolt survival was only 24.9% between 1988 and 1994 (Kiefer and Lockhart 1997), suggesting that parr outplants are unlikely to stimulate a large enough increase in egg-smolt survival to be effective.  

Survival data for the various life history stages of spring/summer chinook in the Snake River basin are sparse.  However, available data indicate that mortality among naturally spawned fish is substantial through every life-history stage from egg to smolt.  This suggests that supportive breeding programs within the Snake River basin may be required to implement strategies to minimize mortality for all life history stages from green egg to smolt release.  Therefore, we conclude that the JCAPE program, as proposed, offers the highest likelihood of benefiting the Johnson Creek aggregate.  

Another alternative is captive broodstock, which increases survival from the parr to adult life history stages.  The NPT recognizes that the benefits to survival of Johnson Creek summer chinook salmon from captive broodstock are substantial.  However, within the SFSR, facilities capable of maintaining a captive broodstock are unavailable, and construction of adequate facilities may not occur within the time frame necessary to prevent extirpation of the Johnson Creek stock. Due to the added cost and possible delays involved with captive broodstock technology, we conclude that the JCAPE program, as proposed, is more likely to benefit Johnson Creek summer chinook.  However, a further analysis of the risks and potential benefits of captive rearing within Johnson Creek may be warranted.

SECTION 2.  PROGRAM EFFECTS ON ESA-LISTED SALMONID POPULATIONS. 
2.1)
List all ESA permits or authorizations in hand for the hatchery program.
The JCAPE program received a one-year ESA section 10 permit for collection of broodstock and rearing the resulting progeny.  This section 10 permit (1147) expired and no current ESA permits have been issued for the JCAPE program.

2.2)
Provide descriptions, status, and projected take actions and levels for ESA-listed natural populations in the target area.

2.2.1)
Description of ESA-listed salmonid population(s) affected by the program.
Length at age trends calculated from 1987 to 1999 carcass data yields an age composition of 2.16% age 3, 36.26% age 4 and 58.3 age 5 (Table 5).  Sex ratios within age classes are unequal, however pooled age classes yield a roughly equal sex ratio (Table 6).

Table 5.  Age Class Composition of Johnson Creek Summer Chinook Salmon 1987 to 1998.

	Year
	Sample Size
	Number Age 3 1
	Number Age 4
	Number Age 5

	1987
	32
	1
	20
	11

	1988
	163
	4
	33
	126

	1989
	53
	0
	23
	30

	1990
	45
	0
	34
	11

	1991
	49
	3
	13
	33

	1992
	79
	4
	67
	8

	1993
	149
	0
	30
	119

	1994
	6
	0
	2
	4

	1995
	2
	0
	1
	1

	1996
	19
	5
	9
	5

	1997
	153
	0
	120
	33

	1998
	174
	3
	13
	158

	Totals
	924
	20
	365
	539

	
	Percent Age Composition
	2.16%
	39.5%
	58.33%

	1) All age 3 fish recovered in the carcass surveys were Jacks.

All information in this table is based on length measurements taken from carcasses collected from Johnson Creek from 1987 to 1999.  In 1998, length measurements are a combination of measures taken at an adult trap and from field carcass recovery. Because length measurements were used for these age delineations, rather than scales or other aging techniques, it is assumed that there may be some overlap in the actual age classes.


Table 6.  Sex ratios by age class, from 1987-1999 Johnson Creek carcass surveys.  The age at length scale was constructed from scale analysis of adult returns to the mainstem SFSR.

	Age
	% Female
	%Male

	3 (<67 cm)
	0.04%
	95.66%

	4 (67-82 cm)
	32.80%
	67.20%

	5 (>82 cm)
	63.75%
	36.25%

	Combined
	49.95%
	50.05%


Adult summer chinook migrate to Johnson Creek from late June through early September.  Approximately 40 kilometers are surveyed for spawning activity within Johnson Creek.  Roughly 90% (or more) of the spawning occurs in a 4.8 kilometer section form Deadhorse Rapids (approximately 9 kilometers upstream of the mouth) to the confluence of Moose Creek.

However, in 1985 four migration barriers from Burnt Log Cr. to Trout Cr. were removed by IDFG (Petrosky and Holubetz, 1985).  This enabled the passage of chinook salmon during low and moderate flows and increased spawning and rearing habitat by 395,000 m2 (IDFG 1990).  Today spawning distribution extends upstream to Whiskey Creek, although very little spawning activity has been noted in these upstream areas.  

Spawning starts in early August, peaks in the last week of August through the first week of September, and limited spawning continues through the end of September.

We have one complete brood year of smolt trapping data that is useful for calculating emigration timing values.  Fry were captured in the smolt trap (2.4% of the total trapped) in the spring shortly following emergence.  During the summer trapping season we collected 25.8% of the total run, 38% in the fall, and 33.8% in the spring (as smolts).

Identify the ESA-listed population(s) that will be directly affected by the program. 
The summer chinook spawning aggregate in Johnson Creek will be the only stock directly effected by the JCAPE program.  Direct impacts will include; subsampling for collection of broodstock, introgression of hatchery-reared conspecifics from the hatchery component, and potential capture and handling at the Johnson Creek weir.  Sampling of juvenile and adult summer chinook for monitoring and evaluation will be non-lethal (ie. fin clips).
Identify the ESA-listed population(s) that may be incidentally affected by the program. 
The JCAPE program might incidentally impact the summer chinook spawning aggregates in the mainstem SFSR and the Secesh River, as well as other Columbia basin aggregates through straying.  Using the MHF as a proxy, the projected magnitude and destination of JCAPE migrants suggests that effects to other Columbia basin stocks will be minimal (Table 7).

We anticipate that there will be no negative effects to bull trout (Salvelinus confluentus) or steelhead (Oncorhynchus mykiss) that may be present in Johnson Creek as a result of JCAPE activities.  

Table 7.  Projected destination and magnitude of JCAPE migrants.


Notes:

1.  These data were obtained from the RMIS system; http://www.psmfc.org/rmpc/.

2.  Expansion factor is based on proportion of individuals tagged (e.g. if 33% were tagged within a brood year, each observed recapture from that brood year would be multiplied by three).  This factor does not take into consideration sampling efficiency at the recapture location.   

3.  These samples include only marks from BY 1974-1990, and recaptures from 1974-1997.  Recaptures after 1994 may be incomplete.

4.  These calculations assume that tagged and untagged fish return at the same rate.

5.  These estimates are valid only if JCAPE adults exhibit homing and straying patterns similar to adults originating from the MHF.

2.2.2)
Status of ESA-listed salmonid population(s) affected by the program.
Describe the status of the listed natural population(s) relative to “critical” and “viable” population thresholds 
Demographic Viability

The demographic "critical population threshold" can be defined as the ability of a population to remain self-sustaining within the context of a stochastic environment.  To address this criteria, we suggest that adult:adult return rates must be equal to or greater than one. The geometric mean recruit per spawner relationship for Johnson Creek from 1985-1990 was 0.64 (Mundy 1999), suggesting that the spawning aggregate in Johnson Creek is at risk from demographic and depensatory effects.  

Genetic Viability

To address the genetic "critical population threshold" we define the Population Critical Level (PCL).  The PCL is the number of yearly adult returns necessary to maintain a 95% probability of rare allele (p=0.01) retention for three generations.  For these calculations, we assume an Nb/N ratio of 0.25 in Johnson Creek (Waples et al. 1993, PRRG 2000) for the hatchery-reared component of the Johnson Creek aggregate and an Nb/N ratio of 0.10 for the naturally spawning population component in Johnson Creek.  Using the binomial distribution to define the probability of rare allele retention, approximately 232 adults are required for broodstock, and 785 for natural escapement.  Using this criterion, the spawning aggregate in Johnson Creek has been below the PCL for 19 of the previous 25 years.  This suggests that the population has lost, and will continue to lose, rare alleles at an unacceptable rate.  

Given the small population size, recruitment below replacement, and high probability of loss of rare genetic variation we suggest that the Johnson Creek spawning aggregate has a negligible probability of unaided survival for a period of 100 years.  This information suggests that the Johnson Creek spawning aggregate is well below any viable population threshold.

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 8.  Recruit per spawner functions calculated for Johnson Creek, brood years 1957-92 (after PATH analysis; Kucera 1998).


Provide the most recent 12 year (e.g. 1988-1999) annual spawning abundance estimates, or any other abundance information.  Indicate the source of these data.  
Table 9.  Redd counts, estimated adult escapement, and estimated smolt production within Johnson Creek from 1957-1997 (Elms-Cockrum 1998).
	Year
	Redds
	Estimated Adult Escapement
	Estimated Smolt Production

	1957
	319
	798
	479,012

	1958
	82
	205
	123,132

	1959
	278
	695
	417,446

	1960
	486
	1,215
	729,780

	1961
	201
	503
	301,823

	1962
	295
	738
	442,973

	1963
	266
	665
	399,427

	1964
	310
	775
	465,498

	1965
	116
	290
	174,186

	1966
	110
	275
	165,177

	1967
	286
	715
	429,459

	1968
	127
	318
	190,704

	1969
	273
	683
	409,938

	1970
	130
	325
	195,209

	1971
	183
	458
	274,794

	1972
	220
	550
	330,353

	1973
	271
	678
	406,935

	1974
	107
	268
	160,672

	1975
	69
	173
	103,611

	1976
	68
	170
	102,109

	1977
	81
	203
	121,630

	1978
	113
	283
	169,681

	1979
	36
	90
	54,058

	1980
	24
	60
	36,039

	1981
	45
	113
	67,572

	1982
	37
	93
	55,559

	1983
	63
	158
	94,601

	1984
	17
	43
	25,527

	1985
	75
	188
	112,620

	1986
	53
	133
	79,585

	1987
	72
	180
	108,116

	1988
	137
	343
	205,720

	1989
	42
	105
	63,067

	1990
	56
	140
	84,090

	1991
	64
	160
	96,103

	1992
	76
	190
	114,122

	1993
	142
	355
	213,228

	1994
	20
	50
	30,032

	1995
	9
	23
	13,514

	1996
	23
	58
	34,537

	1997
	94
	235
	141,151


*Redd counts from Elms-Cockrom (1998), adult estimates obtained by assuming 2.5 spawners/redd (Matthews and Waples 1991).  

The NPPC Presence/Absence Database lists the smolt carrying capacity of Johnson Creek as 510,048, suggesting that adult returns to Johnson Creek have been insufficient to use the available habitat in all but one year for those years that we have data.  Further, the adult carrying capacity of Johnson Creek is estimated at 1,681 (SRSRT 1994), also suggesting that adult returns are insufficient to use the available habitat.

- Provide the most recent 12 year (e.g. 1988-1999) estimates of annual proportions of direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if known.

The JCAPE program has not yet released hatchery-reared progeny in Johnson Creek.  The first release (80,000 smolts) from brood year 1998 is scheduled for March 2000.  However, from 1985-1989, approximately 1,290,306 fry and/or fingerlings of MFH origin were stocked in Johnson Creek (Table 10).


Table 10.  Previous dates and magnitude of hatchery intervention in Johnson Creek.

	SFSR Brood Year
	Release Date 
	Number of Fish Released
	Fish Size
	Release Stream

	BY 1984
	8/02/85
	50,000
	Fry
	Johnson Creek

	BY 1985
	5/09/86
	177,606
	Fry
	Johnson Creek

	BY 1986
	5/05/87
	90,000
	Fry
	Johnson Creek

	BY 1986
	6/12/87
	28,400
	Fry
	Johnson Creek

	BY 1987
	5/09/88
	194,600
	Fry
	Johnson Creek

	BY 1987
	5/31/88
	259,200
	Fry
	Johnson Creek

	BY 1988
	5/08/89
	200,500
	Fry
	Johnson Creek

	BY 1988
	8/8-10/89
	290,000
	Fingerling
	Johnson Creek

	Total Fish Released
	1,290,306
	Fry/Fingerling
	Johnson Creek


2.2.3)
Describe hatchery activities, including associated monitoring and evaluation and research programs, that may lead to the take of listed fish in the target area, and provide estimated annual levels of take.
Broodstock collection will result in the direct take of between 50-232 adult summer chinook yearly within Johnson Creek.  Monitoring and evaluation will employ non-lethal data collection, such as fin clips for genetic analyses.  Capture and tagging of adults and juveniles has previously resulted in very low mortality, so we expect incidental take to be very low.  For example, juvenile collection and tagging resulted in the mortality of 0.2% (20 mortalities out of 10,000 handled fish) within 24 hours of handling (Nelson and Vogel 1998).

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.

There is the potential that B-run steelhead or bull trout might be captured at the Johnson Creek weir.  However, neither species has been captured to date in the trap box on Johnson Creek.  Should non-target species be captured, they would be immediately released upstream or downstream of the weir trap or screwtrap (dependent on direction of travel), with minimal handling.

Provide information regarding past takes associated with the hatchery program, (if known) including numbers taken, and observed injury or mortality levels for listed fish.

In 1998, 54 adult summer chinook were retained as broodstock for the JCAPE program.  In addition 20 out of the 10,000 smolts captured for tagging within Johnson Creek died within 24 hours of handling.

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).   

See Table 16
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.
If adult collection exceeds broodstock goals, those adults not required for the JCAPE will be released upstream of the Johnson Creek weir.

SECTION 3.  RELATIONSHIP OF PROGRAM TO OTHER MANAGEMENT OBJECTIVES
3.1) 
Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g. Hood Canal Summer Chum Conservation Initiative) or other regionally accepted policies (e.g. the NPPC Annual Production Review Report and Recommendations - NPPC document 99-15).  Explain any proposed deviations from the plan or policies.
We are not aware of any NMFS “ESU-wide” hatchery plan for Snake River spring/summer chinook.

3.2)  
List all existing cooperative agreements, memoranda of understanding, memoranda of agreement, or other management plans or court orders under which program operates.
Cooperating Agencies:

Nez Perce Tribe

Columbia River Inter-Tribal Fish Commission

United States Fish and Wildlife Service; Lower Snake River Compensation Plan Office

Idaho Department of Fish and Game

National Marine Fisheries Service

Northwest Power Planning Council

Bonneville Power Administration

Relationship to Other Fish Plans, Programs and Projects Affecting the Johnson Creek Watershed

Wy-Kan-Ush-Mi Wa-Kish-Wit: The Columbia River Anadromous Fish Restoration Plan of the Nez Perce Tribe, Umatilla, Warm Springs and Yakama Tribes

This Tribal Restoration Plan (CRITFC 1995) focuses on restoring salmon runs to the rivers and streams of the Columbia River system and embodies the tribal management philosophy of gravel-to-gravel management.  This approach differs from many of the existing state and federal plans which are focused more on providing fish for sport and commercial harvest and returning fish to concrete hatcheries.  The plan recognizes the need to ensure that salmon throughout the life cycle from the freshwater to the ocean are protected, managed or restored.

A key element in the restoration is the use of hatchery technology to supplement the natural runs rather than supplant the natural runs as with state and federal hatchery programs.  Supplementation as defined in the Tribal Restoration Plan is the act of releasing young, artificially propagated fish into natural spawning and rearing habitat.  As adults, these fish will return to spawn naturally in the stream where they were released rather than returning to the propagation facility.  The supplementation programs that will be implemented through the construction of proposed facilities are supported in Wy-Kan-Ush-Mi Wa-Kish-Wit. 

Lower Snake River Fish and Wildlife Compensation Plan

Production in the South Fork Salmon River (SFSR) is currently conducted under the Lower Snake River Compensation Plan (LSRCP)-a program to mitigate for spring chinook and summer steelhead losses caused by the four federal dams constructed on the lower Snake River.  Mitigation goals under the LSRCP are to produce 8,000 summer chinook adults for the SFSR.  The hatchery is located on the North Fork Payette River in McCall, while the adult trapping and spawning facility is located on the SFSR. Since the program was initiated in 1981, the LSRCP has attempted to increase the number of summer chinook returning to the SFSR subbasin. 

Idaho Department of Fish and Game (IDFG)

IDFG is a co-manager with the JCAPE in the McCall Fish Hatchery (MFH) operation. MFH will provide both interim and long-term egg incubation and juvenile rearing facilities for the JCAPE project.  In addition, the MFH SFSR adult facility may be used in the interim to hold Johnson Creek adult broodstock, until an adult facility is constructed on Johnson Creek.  Recovery plans under JCAPE will be implemented solely by NPT.  

The Proposed Recovery Plan for Snake River Salmon

The ESA requires development and implementation of recovery plans.  NMFS issued a Proposed Recovery Plan in March 1995.  In order for the Recovery Plan to yield at least a stable, non-declining run, there must be an improvement made on the relationship between the number of smolts that leave the subbasin and the number of adults that return.  The smolt to adult survival rate for Johnson Creek summer chinook salmon must be increased by at least two-fold.  Improvements in smolt to adult survival will focus on human controlled factors such as harvest rates and downstream and upstream passage at dams.  The efforts made to improve survival for listed endangered stocks will benefit hatchery and non-listed stocks in the same manner.

The success of hatchery or natural runs of salmon ultimately depends on salmon recovery efforts (including Snake River Recovery Plan, the Tribal Restoration Plan, and the Fish and Wildlife Program of the Northwest Power Planning Council). 

ISRP Artificial Production Review

Artificial propagation facilities proposed under this project are consistent with those recommended by the Independent Scientific Advisory Board Scientific Review Team (SRT 1998).  Proposed facilities are intended to be small-scale, low-cost, temporary/portable in nature, and located in the natal watershed of the population being supplemented.  We propose to use the Natural Rearing Enhancement System (NATURES) developed and researched by NMFS (Maynard et al. 1996) to incubate and rear fish.  The NATURES concept modifies standard hatchery aquaculture practices in an attempt to mimic natural conditions.  For example, water temperature, photoperiod, density, and/or rearing containers during each life history stage can be modified or managed to mimic natural conditions.  The overall goal is to produce a fish that has similar life history characteristics to its wild counterpart in an attempt to avoid domestication and increase post-release survival.

Snake River Subbasin Plan (NPPC)

In 1987, the Northwest Power Planning Council (NPPC) directed the regional fish and wildlife agencies and Indian tribes to develop a system wide plan consisting of 31 integrated subbasin plans for major river drainages in the Columbia Basin.  A subbasin plan was developed for the Salmon River.  

The main goal of the Plan was to develop options and strategies for doubling salmon and steelhead populations in the Columbia River Basin.  The Plan:

1. Provides a basis for salmon and steelhead production 

2. Attempts to document current and potential production

3. Summarizes agency and tribal management goals and objectives

4. Documents current efforts

5. Identifies problems and opportunities associated with increasing salmon and steelhead numbers

6. Presents preferred and alternative management strategies

The Subbasin Plans are dynamic and adaptive management tools that seek to evaluate procedures and adjust for implementation of the best available strategies.

Pacific Northwest Power Planning and Conservation Act (1980)

The Northwest Power Act established a Council for the purpose of developing and implementing a program to protect, mitigate, and enhance fish and wildlife, including related spawning grounds and habitat for the Columbia River and it tributaries.  The rationale for this program was that the development operation, and management of hydroelectric projects within the basin had negatively affected fish and wildlife resources.  The Act represented an unprecedented cooperative effort to produce the first system wide approach to resolving the multiple resource use conflicts in the Columbia Basin.  The program developed under the Act is known as the Fish and Wildlife Program.  Its provisions, as funded by Bonneville Power Administration, have profound consequences for the fisheries resources of the Johnson Creek basin.  Actions of the Council and its implementing partner, the BPA, are constrained to conform with ESA implementation.

Columbia River Fish Management Plan (CRFMP)

The Columbia River Fish Management Plan (CRFMP) is a court approved settlement between the parties in U.S. v Oregon, a case addressing treaty fishing rights in the Columbia River basin.  The signatories to the settlement are the United States of America acting through the Department of the Interior and the Department of Commerce; the Nez Perce Tribe; the Confederated Tribes of the Umatilla Indian Reservation; the Confederated Tribes of the Warm Springs Reservation of Oregon; the Confederated Tribes and bands of the Yakama Nation and the states of Oregon, Idaho and Washington.  The plan is a framework for these parties to protect, rebuild, and enhance Columbia River Fish runs while providing fish for both treaty Indian and non-Indian fisheries.  The agreement establishes procedures to facilitate communication and resolve disputes through a Policy Committee composed of the parties.  Two technical committees guide management decisions of the Policy Committee.  The Production Advisory Committee (PAC) responds to hatchery production issues; the Technical Advisory Committee (TAC) responds to harvest issues

Since the escapement goals for salmon to the Snake River basin are viewed as hard constraints on harvest by the regulators within the Columbia River basin, the nature of these goals is critical to the sustainable management of all salmon and steelhead.  Although the Johnson Creek summer chinook is part of an aggregate escapement goal for areas above Lower Granite Dam, the CRFMP has no explicit escapement goal for Johnson Creek summer chinook.  

The NPT, as co-managers and CRFMP signatories, would be responsible for consultation with the other parties to CRFMP to ensure that hatchery management and operations are in compliance with the CRFMP with regard to production issues, harvest in the ocean and mainstem Columbia River and harvest in the Clearwater River in Idaho.

Biological Opinion on Hatchery Operations in the Columbia River Basin

In its 1995-1998 Biological Opinion, NMFS determined that proposed hatchery operations described by USFWS, NMFS, BPA, COE and BIA at federal hatcheries are likely to jeopardize the continued existence of listed Snake River sockeye salmon, Snake River spring/summer chinook salmon and Snake River fall chinook salmon.  NMFS described a reasonable and prudent alternative to hatchery operations that will reduce impacts on endangered chinook and sockeye salmon.  The alternative included these measures addressed in the Proposed Recovery plan for Snake River salmon.  

USFS Management plans

Johnson Creek is considered a candidate into the Wild and Scenic River System to be managed according to the Wild and Scenic Rivers Act (WSRA) of 1968.  The Act required the Forest Service to develop a management Plan within three years of designation.

The management plan seeks to manage for the intent of wild and scenic rivers without compromising the ESA.  The WSRA requires a river to be free flowing and to possess one or more “outstandingly remarkable values”.  Populations and habitat of threatened and endangered fishes are considered an outstandingly remarkable value.

Upstream Report

On November 8, 1995, the National Research Council, under the National Academy of Sciences organized the Committee on Protection and Management of Pacific Northwest Anadromous Salmonids.  The purpose of the committee was to identify factors that have contributed to the declines and extinction of salmonid stocks, and to propose management strategies for the prevention of further declines.  The report addresses issues of genetic diversity, fish passage, watershed management, habitat and harvest.  The Research Council calls for an end to fragmented recovery approaches.  The Report emphasizes hatchery management based on minimum sustainable escapement rather than maximum sustainable yield and requires drastic changes in ocean harvest practices.  The Plan maintains that sustained productivity of salmon is only possible if genetic resources are maintained, therefore, management must protect the genetic diversity of salmon.  Condition of spawning and rearing habitat is also defined as a focal point for preventing salmon declines.

Return to the River: Restoration of Salmonid Fishes in the Columbia River Ecosystem

In December , 1994, the Northwest Power Planning Council (NPPC) called on Bonneville Power Administration (BPA) to fund the Independent Scientific Group (ISG).   The function of the ISG was to conduct an Annual Review of the science underlying salmon and steelhead recovery efforts in the Columbia River Basin.  The purpose of the project was to provide a conceptual and scientific foundation for public policy to be developed by the NPPC and other decision making bodies.  The review does not recommend policies for recovery and restoration, nor does it recommend specific measures or strategies or deal with institutional structures.

Magnuson-Stevens Fisheries Conservation and Management Act

The Fisheries Conservation and Management Act was signed into law on April 13, 1976 (FCMA; 16 U.S.C. 1801-1882; Pub. L. 94-265).  It marked the beginning of a new era in fisheries management because federal authorities assumed responsibility for all continental shelf fishery resources and all anadromous species throughout their migratory range.  In the case of salmon, the states of Oregon, Washington and California were constrained to fisheries that conform to the will of the federal Fishery Management Council which was established by the Act.  Fisheries management actions within the Councils waters are constrained to support the Pacific Salmon Treaty, and they are bound to be consistent with the orders of the federal courts, such as those of U.S. v Oregon and U.S. v Washington.  Actions by the councils are also constrained to conform with ESA implementation.

The Act was re-authorized in October 1996 (H.R. 39 and S. 39) and it was renamed the Magnuson-Stevens FCMA.  Both the House and Senate bills focused on major challenges falling roughly into four areas of concern: habitat degradation, over fishing, bycatch (reducing or eliminating discards or other waste) and funding.  The issue of bycatch is particularly relevant to summer chinook, since they are distributed farther offshore than are other Columbia River salmon life history types, with the exception of steelhead.  The offshore distribution of summer chinook and steelhead increase their vulnerability as bycatch in fisheries managed under the Act by the North Pacific and Pacific Fishery Management Councils. Summer chinook have been landed in fisheries regulated by the Pacific Fishery Management Council.

Relationship to other recovery projects in the South Fork Salmon River subbasin and Columbia River Basin

This project is closely allied with other NPT supplementation projects (Nez Perce Tribal Hatchery – 8335000, Imnaha and Lostine Hatchery, and Pittsburg Landing, Capt. John Rapids, Big Canyon Acclimation Facilities – 9801005).  These projects will share knowledge on development of NATURES incubation and rearing techniques, production operations, and results from monitoring and evaluation studies.  The M&E Plan for NPTH (Steward 1996) has proven useful for planning these supplementation projects by providing a template for similar M&E studies.  Technology developed from the Yakama Fisheries Project will also be integrated into JCAPE facilities.
Other BPA funded projects that will be involved with the proposed facilities and fish: 

· 8909802 – Salmon Supplementation Studies in Idaho Rivers. Evaluate various supplementation strategies for maintaining and rebuilding spring/summer chinook populations in Idaho.

· 9403300 - Fish Passage Center’s Smolt Monitoring Project.  Juvenile and natural salmon produced in relation to these facilities will provide release and migration data for in-river information on migration timing and survival.

· 9600800 - PATH (Plan for Analyzing and Testing Hypotheses).  Naturally produced juveniles from targeted streams will provide data for life cycle model
· 9703800 Listed Stock Chinook Salmon Gamete Preservation (Cryopreservation)
3.3)
Relationship to harvest objectives.
The NPT do not foresee recommending sport or commercial harvest of the Johnson Creek stock for at least 15 years.  When a harvestable surplus is produced, the NPT will employ adaptive management to set harvest goals.

3.3.1)  Describe fisheries benefitting from the program, and indicate harvest levels and rates for program-origin fish for the last twelve years (1988-99), if available. 

It is likely that a fraction of JCAPE adults will be captured in commercial ocean and in-river fisheries.  Currently, the contribution of Snake River spring/summer chinook to ocean fisheries is less than 1%, with in-river recreational and commercial fisheries accounting from 3.43-3.92%
 (Berkson 1991) to 3% to 8% (PATH 1998).  These harvest rates likely have a minimal effect on Snake River spring/summer chinook stocks.  The contribution of JCAPE adults to these fisheries will be assessed through coded wire tag recoveries.  It would be premature to project future harvest rates until the JCAPE is fully operational and data are available to assess potential harvest opportunities.

3.4)
Relationship to habitat protection and recovery strategies.
Factors Affecting Natural Production

Matthews and Waples (1991), suggest that overfishing, irrigation diversions, logging, mining, grazing, obstacles to migration, hydropower development, and questionable management were the primary contributors to the decline of summer chinook in the Snake River basin.   Currently, the contribution of Snake River spring/summer chinook to ocean fisheries is less than 1%, with in-river recreational and commercial fisheries accounting from 3.43-3.92%1 (Berkson 1991) to 3% to 8% (PATH 1998).  These harvest rates likely have a minimal effect on Snake River spring/summer chinook stocks, however historical overharvest may have played an important role in declines among these populations.  Between 1938 and 1944, harvest rates are estimated to have been as high as 88% for Snake River summer chinook (Raymond 1988).  Summer chinook have not been targeted for in-river commercial harvest since 1963, and recreational harvest targeting summer chinook was halted in 1974 (NMFS 1991).  

Currently, Johnson Creek is proposed for designation as a wild and scenic river.  During the petition process the USFS has, and will continue to, manage Johnson Creek as a wild and scenic river.  Should this designation be accepted, the Johnson Creek watershed would be protected from many of the land use practices thought to have been partially responsible for the decline in the Johnson Creek stock.  Currently very little logging is occurring in Johnson Creek, suggesting that forestry impacts are minimal.

Hydropower development has substantial impacts on Snake River spring/summer chinook, which must pass eight mainstem dams on the seaward migration. The PATH (1996) analysis suggests that emigrating Snake River juvenile spring/summer chinook suffer 89% mortality due to the hydrosystem.  Between 16 % and 26% of the adults returning to the SFSR are lost due to dam related mortality from the Ice Harbor to Lower Granite Dam alone.  These data suggest that substantial changes to mainstem hydropower operation need to be pursued to ensure the survival of Snake River salmon.  

Short and Long-Term Effects of Mitigation

Habitat improvements in Johnson Creek resulting from management as a wild and scenic river will likely take decades to accrue.  As a result of the wild and scenic designation, we expect that habitat quality within Johnson Creek will improve, however habitat improvements such as decreased sedimentation will require years.  Therefore, in the short-term habitat will be protected from poor land-use practices, and in the long-term habitat quality should increase.  Increases in habitat quality would be expected to improve egg to smolt survival, although the actual increase in survival is difficult to predict.

3.5)
Ecological interactions.
Predation

The potential exists for hatchery-reared juveniles from the JCAPE program to prey on naturally spawned Johnson Creek summer chinook.  The impact of direct predation by JCAPE juveniles is expected to be minimal because: 1) juvenile spring/summer chinook primarily feed on insects, 2) hatchery-reared smolts will be similar in size to naturally-reared smolts, and 3) emigration is expected to occur immediately after volitional release from acclimation sites.  In addition, JCAPE progeny might prey on steelhead smolts, however the emigration of steelhead smolts within Johnson Creek does not overlap with the projected dates that JCAPE progeny would be present.

It is also possible that steelhead and bull trout juveniles and adults could prey on JCAPE progeny.  However, the occurrence of these species within Johnson Creek during the period when JCAPE progeny would be present is infrequent.

Environmental Benefits

Construction of redds promotes gravel recruitment, and may change the dimensions and stability of a streambed or channel (NRC 1996).  For example, redd construction along the banks of a stream may widen the channel.  It follows that a wider streambed may be less prone to erosion and scouring during flood events, providing a stable environment for aquatic biota (NRC 1996).

Restoring salmonid populations may be directly beneficial to other species by providing a pathway for recruitment of marine nutrients, or as a source of prey.  Recruitment of marine nutrients is expected to play an important role in estuarine food webs (Fujiwara and Highsmith 1997), freshwater and riparian vegetative growth, and the growth of periphyton (NRC 1999).  Avian predators, marine and terrestrial mammals, and insects among other biota may benefit from live and dead salmonids (Hewson 1995, NRC 1996).

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. 
1.  Adult Holding Facilities:  

Interim: The water supply to the SFSR adult trap facility is supplied from the South Fork Salmon River through a 33 inch underground pipeline.  The head box for this line is located approximately ¼ mile upstream from the facility.  Water is supplied to the facility through gravity flow and is at ambient stream water temperatures (range 6-17˚C).

Long-Term: The water supply to the JCAPE adult trap/holding facility will be supplied from Johnson Creek through a 24 inch underground pipeline.  The head box for this line will be located approximately 900 feet upstream from the facility.  Water will be supplied to the facility through gravity flow and is at ambient stream water temperatures (range 6-17˚C).  The supply line would be capable of delivering five (5) cubic feet per second (cfs) of water, though only one (1) cfs is estimated to satisfy biological oxygen demand (remainder is used as attracting flow in the fishway).  NMFS screening requirements will be met at this facility.
2. McCall Fish Hatchery:

Interim: An agreement with the Payette Lake Reservoir Company, allows for a 20 cubic feet per second (cfs) water flow for hatchery use.  Water gravity fed from Payette Lake and the North Fork Payette River at the outlet of the lake via a 36 inch underground pipeline.  Water taken at the river is used to maintain optimum rearing water temperatures.

Water quality analyses yield a somewhat “distilled” system for rearing fish.  Total hardness ranges from 6.3 to 7.06 mg CaCO3/l, while pH stays nearly constant at 6.8.  There is no indication of problems with heavy metals and the water temperature is maintained at 52 to 56 degrees Fahrenheit, with a winter low of 37 degrees Fahrenheit.

Long Term:  As the project design is developed additional water sources may be incorporated to provide optimal rearing conditions for the JCAPE program.

3.  Release Facilities:  

Exact locations of the acclimation facilities have yet to be finalized.  However, acclimation facilities will be supplied with ambient temperature stream water (range 4-13˚C).  Back-up pumping systems and alarms will be in place and the facility will be manned 24 hrs/day when in use.  Acclimation facilities will be designed to incorporate NATURES rearing approaches where appropriate.

Since the JCAPE will be expanding the existing MFH facility, NPDES permits maintained by the MFH will be shared by the JCAPE.  Similarly, since the water supply for the MFH and JCAPE is shared, screening criteria applied to the MFH will be applied to the JCAPE as well.
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.
Hatchery water is obtained from Payette Lake, which no longer supports listed fish species.  Effluent water is discharged into the North Fork of the Payette River, which is not known to support listed fish species, although bull trout may be present (but there is no documented record of sighting).  

The SFSR satellite facility (interim adult holding facility) is equipped with a low water alarm consisting of a high decibel siren and flashing light.  A security trailer is located on site and continuously occupied while fish are in the facility.   The intake screens are checked daily and water flows are measured every other day.  A two-way radio is located in the security trailer for 24 hour assistance.  Adult holding facilities on Johnson Creek will be occupied and monitored 24 hours a day and will be equipped with similar alarm systems.

McCall Fish Hatchery includes an emergency alarm system for monitoring water levels and flows, and fire and electrical failures.  All residences and the dormitory are connected to the alarm system through a telephone dialer.  The water supply is gravity fed and does not require electrical power to operate.  An emergency generator is on line to provide electrical power to the hatchery building lights, alarm system, and incubation water disinfection in case of power failure.

SECTION 5.   FACILITIES
5.1)
Broodstock collection facilities (or methods).

Acquisition of Broodstock:

Initially the JCAPE program will derive broodstock from naturally spawned adults captured at the Johnson Creek weir (river kilometer 6.84).  This site provides easy access to the stream banks, and a streambed with gradient and substrate conducive to weir installation and operation.  The site is located on private property (leased from the landowner), affording protection from vandalism and fish harassment.

The weir will be installed between the end of June and the first of July each year when flow in Johnson Creek drops to a level that allows safe installation.  The United States Geological Survey (USGS) maintains a gauging station at the mouth of Johnson Creek that may prove useful in predicting when the weir can be safely installed.  The trap and weir will remain in operation until September 30th each year. 

A portable weir and trap unit consisting of aluminum tripods, picket panels and an adjustable trap/holding box will be utilized to collect adult summer chinook salmon.  The trap/holding box dimensions will be at a minimum 8 feet by 12 feet and expandable to 12 feet by 24 feet.  

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

In the interim, the JCAPE project will depend on transporting adult summer chinook salmon from the Johnson Creek weir to the MFH SFSR adult holding facility.  Long-term adult holding and spawning facilities are being designed for location on Johnson Creek.  

A.  Mode:


Adult Salmon: Transportation of adult salmon will be conducted using a large capacity (300-400 gallon) fish tank equipped with oxygen injection systems, aeration systems, and dissolved oxygen meters on a 1 or 2 ton rated vehicle. Nez Perce Tribe Fisheries personnel will be responsible for the transportation of adult salmon.

Eggs: Fertilized eggs will be taken from Johnson Creek or the SFSR facility in egg box containers in an enclosed utility vehicle.  Nez Perce Tribe Fisheries and Idaho Department of Fish and Game personnel will be responsible for the transportation of fertilized eggs to MFH.  Eggs collected from adults spawned on Johnson Creek may be transported from Johnson Creek to the MFH by fixed wing aircraft.  Eggs would be packaged for transport in egg box containers and then flown to the McCall airport.

Smolt: Transportation of progeny as smolts will be conducted using a large capacity (300-400 gallon) fish tank, equipped with oxygen injection systems, aeration systems with multiple circuits, and dissolved oxygen meters on a 1 or 2 ton rated vehicle.  Nez Perce Tribe Fisheries personnel will be responsible for the transportation of smolts/pre-smolt to acclimation facilities on Johnson Creek.

B.  Length of time for adult transport: Adult transportation time from the Johnson Creek trap facility to the SFSR adult facility is approximately 1 to 1.5 hours depending on road conditions, traffic, and route selection.

C.  Length of time for egg and juvenile transport:
Eggs:  Fertilized eggs or unfertilized gametes taken from adult salmon spawned at SFSR facility will be transported to the MFH.  Ground travel time to transport fertilized eggs from SFSR facility to MFH is approximately 45 minutes to 1 hour.  Ground travel time from Johnson Creek is approximately 2.25 to 2.5 hours.  Air transportation to McCall airport from Johnson Creek is approximately 20 to 30 minutes.  An additional 10 minutes of ground transportation would be needed to transport fertilized eggs or gametes to the Johnson Creek airstrip and from the McCall airport to the MFH.

Juveniles: Juveniles will be transported from the MFH to acclimation and volitional release facilities on Johnson Creek.  Transportation time required to reach these locations is approximately 2 to 3.5 hours.  Spring smolt releases will require longer travel time from the MFH to Johnson Creek due to limited access because of winter road conditions.  In the event that all roads are closed into these locations, smolts may be transported via some other conveyance, such as helicopter or snow vehicle.  These situations are rare and could either increase or decrease the travel time to Johnson Creek.

D.  Qualifications of transport (drivers):
The qualifications of individuals conducting transport of adults, eggs, and smolts/pre-smolts will be kept on file at the Nez Perce Fisheries McCall Regional Office in McCall, Idaho.

E.  Description of transport units:
Adult:  The primary transport vessel is a single compartment aluminum tank mounted on a 1 or 2 ton rated vehicle.  The tank has a 300-400 gallon working water volume capacity and is insulated to minimize the environmental effects on water temperature.  The tank compartment is provided with a rear release gate which allows adult fish to be released directly into the adult holding pond.  At the adult holding pond site the adult fish will be unloaded by opening a rear release gate and allowing the fish to be released down a flume directly into the holding pond.  Males and females will be discharged into separate holding ponds.  If both males and females are transported together, they will be removed from the tank using a dip net and placed into the appropriate pond.  Each holding pond will be clearly marked to avoid accidental mixing of fish.

Oxygen will be supplied to the tanks through diffusers located on the tank bottom and delivery is provided to manifolded flow meter through a common regulator.  Electrical agitators provide water recirculation in both tanks to maintain dissolved oxygen at 98% saturation.  Gauges located inside the vehicle cab will display the temperature and oxygen levels, providing the operator a visual view of water conditions during transport.  An alarm located inside the vehicle will alert the operator when tank conditions are below normal.

The number of adults to be hauled per day is expected to be small, less than 10 fish.  As such, the normal hauling rate guidelines (1lb/gal) will not be approached on any given day.  Beyond this, operational decisions made at the time of transfer must consider temperature (water and air), fish health, time of hauling, water conditions (clean/dirty), equipment or any other factor which may influence tank loading rates.  

It is imperative that the operation of all fish transport equipment be verified prior to the onset of the fish transport season and routinely throughout the transport season.  The preliminary effort must include dynamic operation of the equipment under simulated working conditions.   Daily checks of the transport vehicle will verify fuel, oil levels and function levels of lights, brakes and electrical systems.  Check agitator operation, alarm system and verify that valves are properly set for the days activity.

Eggs: Transportation of egg will be conducted using 80 quart insulated coolers.  Eggs will be placed in individual egg tubes to keep individual female egg takes separate from other females.  Approximately 20-30 egg tubes will be placed in each cooler.  Ice is added to each cooler to prevent spillage of egg tubes and to keep eggs chilled during transport.  Each cooler is sealed with tape to prevent leakage of water.

Smolt: The primary transport vessel is a single compartment aluminum tank mounted on a 1 or 2 ton rated vehicle.  The tank has a 300-400 gallon working water volume capacity and is insulated to minimize the environmental effects on water temperature.  The tank compartment is provided with a rear release gate that allows juvenile fish to be released directly into the acclimation ponds.

Oxygen will be supplied to the tanks through diffusers located on the tank bottom and delivery is provided to manifolded flow meter through a common regulator.  Electrical agitators provide water recirculation in both tanks to maintain dissolved oxygen at 98% saturation.  Gauges located inside the vehicle cab will display the temperature and oxygen levels, providing the operator a visual view of water conditions during transport.  An alarm located inside the vehicle will alert the operator when tank conditions are below normal.

F.  Special Care:
Every reasonable effort will be made to spread the risk associated with transportation of listed fish.  In most cases only a portion of any stock will be transported in one container at one time.  The transport vehicles will be equipped with a two-way radio and/or a cell phone.  Back-up or supplemental systems will be provided for all oxygenation equipment.  No anesthetic or media will be added to the transport water.  The vehicle operator will monitor the oxygen flows and agitator performance from gauges mounted inside the vehicle cab.  The driver will make at least one visual check of the fish within one hour of travel.  Onsite stream tempering of transport tank will be conducted if receiving water exceeds a 3ºC difference.

5.3)
Broodstock holding and spawning facilities.

Adult Holding/Spawning  Facility: 

Interim: Fish trapped in Johnson Creek may be transported to the SFSR adult salmon trap facility.  These fish would be ponded with fish captured at the SFSR trap facility.  Fish from Johnson Creek will be differentially marked with two visual marks to avoid mixing stocks during spawning.  The SFSR facility has two adult holding ponds, one for males and one for females.  Each adult pond is 90 ft x 10 ft x 3.5 ft (water depth) and has a maximum holding capacity of 1,500 adult salmon (average maximum density of 2.22 lb/cubic foot of space).

Long-Term: Fish trapped from Johnson Creek will be processed on site and transferred into adult holding ponds adjacent to the fish trap.  The facility will have two adult holding ponds, one for males and one for females.  Each pond will be 50 ft x 10 ft x 3.5 ft (water depth) and will be capable of holding 125 adult salmon.

5.4)
Incubation facilities.

Egg incubation and rearing will take place at the McCall Fish Hatchery, which is owned by USFWS-LSRCP and operated by the Idaho Department of Fish and Game. Hatchery facilities, as they currently exist, are adequate for short-term JCAPE egg incubation and rearing project requirements.  

However, in the long-term, JCAPE will require modification of the MFH. Proposed modifications to the MFH include: increased egg incubation facilities, additional indoor rearing tanks, partitioning of outdoor rearing ponds, expansion of the present effluent settling pond, and/or addition of solid waste removal capabilities. 

It is projected that expansion of the facilities for JCAPE will not require any additional water flow the current above the current 20 cfs allotted the MFH by the Payette Lake Reservoir Company. 

Water will be obtained by gravity flow from Payette Lake and the North Fork Payette River at the outlet of the lake, through underground pipeline. 

Water taken at the river is used to control maximum optimum rearing water temperatures.  Water quality analysis reveals a somewhat “distilled” system for rearing fish.  Total hardness ranges from 6.3 to 7.06 mg CaCO3/l, while pH stays nearly constant at 6.8.  There is no indication of problems with heavy metals and the water temperature is maintained at 52( to 56( F, with a winter low of 37( F.

Egg Incubation Facilities:  

Interim: Egg incubation is accomplished in twenty-six 8-tray stacks of FAL (Flex-A-Lite, Consolidated) vertical flow (Heath type) incubators within the existing hatchery building.

Long-Term: Egg incubation would be accomplished in an additional sixteen 8-tray stacks of vertical flow (Heath type) incubators located in the existing hatchery building.  Eggs from one female will be placed in a single tray for incubation.

5.5)
Rearing facilities.

Rearing of progeny will occur at the McCall Fish Hatchery with smolt acclimation occurring at Johnson Creek for volitional release back into Johnson Creek. The rearing protocol has been modified from IDFG’s MFH rearing protocol.

Juvenile Rearing Facilities 

Juvenile rearing will consist of two components.  The first component is initial fry rearing and second component is smolt rearing.  Concrete rearing vats will provide the majority of the early rearing while large outdoor rearing ponds will be utilized for smolt rearing.

Concrete Rearing Vats: MFH has a total of 14 rearing vats of 4 ft x 40 ft x 2 ft (water depth) dimensions with 320 cu ft of rearing area per vat.  Fry are set out into initial rearing vats at approximately 1,750 temperature units (TU’s).  Indoor rearing vats are initially set up at half length (20’ x 4’ x 2’) and a water flow of 80 gpm.  Lighting over the vat is turned off, with shade covers placed over the vat until complete swim-up occurs.  Initial rearing density will be determined from an eyed-egg count.  Generally, 70,000 to 80,000 fry will be placed in each vat.

Initial feeding begins once swim-up is completed.  Once fish begin to feed, the lights are turned back on over the vats and the shade covers removed.  Lights are on a timer and rheostat system to simulate daylight and dark conditions.  Cleaning baffles are installed once fry have started feeding.  Vats are extended to full length (40’ x 4’ x 2’) as rearing densities increase.  Water flow is monitored and adjusted as the vats are extended.

Outdoor Rearing Ponds: Outdoor rearing will occur in one of the existing outdoor ponds (partitioned to avoid mixing stocks) at the MFH. Fish would be transferred into this pond in late May or early June of each year and reared in these facilities until transfer to smolt acclimation facilities in March of each year.

5.6)
Acclimation/release facilities.

Interim: No interim release facilities have been identified.  Design and construction approval process will not be completed in time for the first scheduled release of smolts from the JCAPE project.  Therefore, a direct release is being proposed for the release of broodyear 1998 smolts.  All subsequent broodyears should have functional acclimation facilities available for smolt releases.  Attempts will be made to acclimate the broodyear 1998 smolts, but specific detail and locations have yet to be determined.  It is likely that temporary side-channel acclimation or net pen acclimation may be considered.

Long-Term: Long-term acclimation facilities will primarily consist of using natural-type side channels adjacent to Johnson Creek on the Wapiti Meadows Ranch.   Water supply lines, water control structures and fish screens would be placed into an existing side channel.  These improvements would provide a total rearing volume of 12,500 cubic feet and would be capable of acclimating 150,000 smolts at a smolt densities of 0.10 - 0.20 lbs/cu.ft/inch length of fish.  The use of natural side channels will provide a NATURES (Maynard et al. 1996) approach to mimic natural stream conditions and will be supplied with ambient temperature water from Johnson Creek.  This natural side channels being proposed for smolt acclimation occurs within or above existing major adult spawning and juvenile rearing habitat for summer chinook salmon in Johnson Creek.  

A second acclimation facility is being proposed for the Cox Ranch and would be similar in design to the Wapiti Meadows Ranch facility.  If this site proves to be inadequate, additional facilities will be developed at Wapiti Meadows.  This additional facility is located adjacent to adult spawning and juvenile rearing habitat of summer chinook salmon in Johnson Creek.

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

The McCall Hatchery has never experienced operational difficulties or disasters that led to significant fish mortality.

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.
Adult holding and smolt acclimation facilities on Johnson Creek will be staffed full time during the period of their operation.  Low water alarm systems and other risk aversion technology will be employed as appropriate.  In the event of water loss, backup pumps will be employed.  If backup pumps prove to inadequate, the fish would be immediately released into Johnson Creek.

Incubation and rearing facilities at the MFH/JCAPE facilities will be staffed full time.  The facilities are equipped with low water alarm systems.  Over the course of its operation, the MFH has never suffered mortality from water supply problems.

The SFSR satellite facility (interim adult holding facility) is equipped with a low water alarm consisting of a high decibel siren and flashing light.  A security trailer is located on site and manned while fish are in the facility.   The intake screens are checked daily and water flows monitored by measuring the flow every other day.  A two-way radio is located in the security trailer thus providing for 24 hour assistance.  Adult holding facilities on Johnson Creek will be manned and monitored 24 hours a day and will be equipped with similar alarm systems.

McCall Fish Hatchery includes an emergency alarm system monitoring water levels and flows, and fire and electrical failures.  All residences and the dormitory are connected to the alarm system through a telephone dialer.  The water supply is a gravity flow system and does not require electrical power to operate.  An emergency generator is on line to provide electrical power to the hatchery building lights, alarm system, and incubation water disinfection in case of power failure.

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.

List all historical sources of broodstock for the program.  Be specific (e.g., natural spawners from Bear Creek, fish returning to the Loon Creek Hatchery trap, etc.).
Initially JCAPE will derive broodstock from wild Johnson Creek summer chinook. Adult summer chinook salmon chosen for broodstock will be collected at a temporary adult weir and trap site on Johnson Creek at approximately river kilometer 6.84.  Long-term broodstock collection will incorporate naturally spawned adult returns to Johnson Creek, and hatchery-reared adults as necessary to meet broodstock goals.

6.2)  Supporting information.

6.2.1)  History.
Historically, the South Fork Salmon River (SFSR) was the single most important summer chinook salmon spawning stream in the Columbia River basin, producing a substantial proportion of all Snake river summer chinook salmon (Mallet, 1974).  Approximately 50% of Idaho’s summer chinook salmon redds were counted in the SFSR.  As recently as 1957, adult summer chinook salmon returns to the SFSR were estimated to range between 10,000 and 15,000 fish.  

Natural escapement declines in the SFSR basin have paralleled those of other Snake River stocks.  Reduced spawner numbers combined with human manipulation have resulted in decreased spawning distribution and population fragmentation.  

Johnson Creek, a part of the SFSR subbasin, has experienced similar population declines in chinook salmon to the SFSR and other Snake River stocks.  Index area redd counts in Johnson Creek have declined from a high of 486 redds in 1960 to a low of five redds in 1995.  Provisional adult salmon escapement objectives for Johnson Creek are 1,681 fish (SRSRT, 1994.)  These numbers, along with index area redd counts, indicate that Johnson Creek is well below its potential adult and smolt carrying capacity.  These critically low levels of wild/natural production of summer chinook salmon may effect the genetic resources and the long-term survival of this stock in Johnson Creek.

On December 28, 1993 (USGFR 1993; 58 FR 68543), critical habitat was designated for Snake River summer chinook salmon listed under the Endangered Species Act.  This designation provides notice to Federal agencies and the public that these areas and features are vital to the conservation of the species.  The SFSR and Johnson Creek are designated as critical habitat for Snake River summer chinook salmon.

The demographic "critical population threshold" can be defined as the ability of a population to remain self-sustaining within the context of a stochastic environment.  To address this criteria, we suggest that adult:adult return rates must be equal to or greater than one. The geometric mean recruit per spawner relationship for Johnson Creek from 1985-1990 was 0.64 (Mundy 1999), suggesting that the spawning aggregate in Johnson Creek is at risk from demographic and depensatory effects.  

To address the genetic "critical population threshold" we define the Population Critical Level (PCL).  The PCL is the number of yearly adult returns necessary to maintain a 95% probability of rare allele (p=0.01) retention for three generations.  For these calculations, we assume an Nb/N ratio of 0.25 in Johnson Creek (Waples et al. 1993, PRRG 2000) for the hatchery-reared component of the Johnson Creek aggregate and an Nb/N ratio of 0.10 for the naturally spawning population component in Johnson Creek.  Using the binomial distribution to define the probability of rare allele retention, approximately 232 adults are required for broodstock, and 785 for natural escapement.  Using this criterion, the spawning aggregate in Johnson Creek has been below the PCL for 19 of the previous 25 years.  This suggests that the population has lost, and will continue to lose, rare alleles at an unacceptable rate.  

Given the small population size, recruitment below replacement, and high probability of loss of rare genetic variation we suggest that the Johnson Creek spawning aggregate has a negligible probability of unaided survival for a period of 100 years.  This information suggests that the Johnson Creek spawning aggregate is well below any viable population threshold.

6.2.2)  Annual size.
Preferably, naturally spawned adults will be the sole source of broodstock for the JCAPE program for the duration of its operation.   However, if naturally-spawned adult returns are insufficient to meet broodstock collection goals, the minimum number of hatchery-reared adult returns to Johnson Creek will be incorporated.  

Until the JCAPE expansion of the MFH is complete, broodstock goals for the JCAPE will range from 50-78 adults (assuming an equal sex ratio), depending on the availability of incubation and rearing space at the MFH.  The long-term broodstock goal for the JCAPE is 232 adults (assuming an equal sex ratio; see sliding scale Tables 1 and 2).  

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


In 1998, 114 naturally spawned summer chinook were intercepted at the Johnson Creek weir.  Of the adults collected, 54 were retained and spawned, then transported to the MFH for incubation and rearing.  To date, this has been the only broodstock collected for the JCAPE program.  

Broodstock collection for the JCAPE program is expected to resume in 2000.  Since hatchery-reared fish have been infrequently outplanted in Johnson Creek, we expect that broodstock collection will consist solely of naturally spawned adults.  To avoid repeated indirect artificial selection, which may result from rearing in the hatchery environment, broodstock collection will favor naturally spawned adults.  When possible, the JCAPE broodstock will consist of 100% naturally spawned adults.   

6.2.4)  Genetic or ecological differences. 

The JCAPE will derive broodstock from adult returns captured at the Johnson Creek weir.  Therefore, we do not anticipate genotypic, phenotypic, or behavioral divergence of the naturally spawning and hatchery-reared population components.

6.2.5)  Reasons for choosing.
The endemic Johnson Creek summer chinook stock was selected as the donor stock for the JCAPE program.   It is our hope that we will be able to take advantage of the centuries of selection which have acted to optimize genetic, phenotypic, and behavioral traits of this summer chinook stock.

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.
While not all sources of artificial selection can be avoided, artificial selection can be minimized by proper collection and rearing protocols.  The JCAPE program limits artificial selection through incorporation of randomized broodstock collection procedures, maximizing the contribution of naturally spawned adults, and incorporation of the NATURES rearing techniques.  NATURES techniques are intended to mimic natural conditions within the hatchery by incorporation of natural substrate, natural coloration, overhead cover, and decreased density during rearing and acclimation.

Unfortunately, broodstock collection at the JCAPE weir may be hindered by high flow conditions.  Therefore, in some years adult returns may commence before the weir can be installed.  Consequently, broodstock collection may unintentionally select against earlier returning adults.  Since only one year of data exists, the proportion of the run potentially missed is difficult to project.  However, the JCAPE monitoring and evaluation program (Vogel and Hesse 2000 draft; Appendix B) includes monitoring of weir efficiency and escapement.  If the proportion of the run missed is large, a more aggressive weir will be pursued.

SECTION 7.  BROODSTOCK COLLECTION
7.1) Life-history stage to be collected (adults, eggs, or juveniles).

Three to six year old adult summer chinook returning to Johnson Creek will be the sole source of broodstock for the JCAPE program.

7.2)
Collection or sampling design.
Captured adults will be tagged (opercle, PIT, floy, or other) such that the location and date of capture is known for each individual.  Adults will be collected systematically throughout the run (whenever possible) to avoid artificial selection for early or late returning adults. Broodstock collection will follow the guidelines listed below (PRRG 1999):

1. Brood fish will be collected throughout the entire adult run.

2. Returning natural fish will be collected with the highest priority. 

3. Returning hatchery fish will be the second priority.

The JCAPE Annual Operations Plan and HGMP will be reviewed annually as additional information becomes available.    

The JCAPE benefit/risk assessment (PRRG 2000) recommends that the following protocols be implemented to maintain the genetic viability of the Johnson Creek stock:

a.  The weir will be installed and broodstock collection initiated as early each year as is physically possible.

b.  All fish that return to the weir site will be captured (within the capacity of weir efficiency).  A maximum number of 232 (116 females) naturally produced adult salmon may be kept each year for the first five years of the project.  In order to minimize collection bias, a range of age/size groups will be retained for artificial propagation.  The remainder of the fish will be passed upstream of the weir to spawn naturally (see sliding scale Tables 1 and 2).

c.   After the fourth year, we anticipate that returns of supplementation fish would be available to incorporate into our broodstock.  Hatchery-reared adult returns will be retained as broodstock only when naturally spawned adult returns are insufficient to meet broodstock goals.

d.  No limit will be placed on the number of returning hatchery-reared adults that may be released above the weir to spawn naturally.

7.3)
Identity.
Only one summer Chinook spawning aggregate is recognized in Johnson Creek.  Hatchery-reared adults will be identified by a visual elastomer tag and coded wire tag.

7.4)  Proposed number to be collected:


7.4.1) Program goal (assuming 1:1 sex ratio for adults):

Up to 232 (116 female) summer Chinook will be retained for broodstock at the Johnson Creek weir (assuming full JCAPE capacity).  During construction (roughly three years), the JCAPE will function at approximately 1/3 capacity (50-78 adults; Tables 1 and 2).

7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most recent years available:

Table 11.  Broodstock collection for the JCAPE program.
	Year
	Adults                          

  Females                Males              Jacks      
	Eggs
	Juveniles

	1988
	
	
	
	
	

	1989
	
	
	
	
	

	1990
	
	
	
	
	

	1991
	
	
	
	
	

	1992
	
	
	
	
	

	1993
	
	
	
	
	

	1994
	
	
	
	
	

	1995
	
	
	
	
	

	1996
	
	
	
	
	

	1997
	
	
	
	
	

	1998
	34
	18
	2
	83,957 (eyed)
	79,015 (01/00)

	1999
	
	
	
	
	


Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main database)
7.5)
Disposition of hatchery-origin fish collected in surplus of broodstock needs.

There will be no limits placed on the number of hatchery-reared adults allowed to spawn naturally within Johnson Creek.  All collected fish in excess of the number required for broodstock purposes will be immediately released above the Johnson Creek weir for natural spawning.

7.6)
Fish transportation and holding methods.
In the interim, the JCAPE project will depend on transporting adult summer chinook salmon from the Johnson Creek weir to the MFH South Fork Salmon River adult holding facility.  Long-term adult holding and spawning facilities are being designed for location on Johnson Creek.   Fish transportation and holding methods are described in detail in section 5.2.

7.7) Describe fish health maintenance and sanitation procedures applied.

Fish Health Monitoring: A systematic fish health monitoring and disease control program will be conducted on all life stages of Johnson Creek summer chinook salmon that are used in this supplementation program.  Fish health monitoring and disease control will be conducted using the plans outlined below.  It is the goal of these evaluations and control measures to:

· Document occurrence of disease(s) in wild/natural population.

· Monitor adult mortalities and spawned adults for presence of viral, bacterial, fungal and parasitic agents.

· Conduct monthly monitoring of hatchery reared juveniles to assess presence of viral, bacterial, fungal, and parasitic agents.

· Conduct examinations at all life stages when unusual loss occurs to determine cause of loss and recommend preventative and therapeutic treatment.

Fish Health Monitoring and Disease Control Program Plans:

Disease control and monitoring practices would conform with standards developed by the Nez Perce Tribe Fish Health Policy (NPT 1994), the Integrated Hatchery Operations Team (IHOT 1995), and other standard fish culture disease monitoring protocols.  The Nez Perce Tribe Fish Health Policy defines policies, goals, and performance standards for fish health management, including measures to minimize impacts to wild fish (NPT 1994).

There are no reliable non-lethal or non-invasive sampling techniques for infectious diseases that could potentially occur in the summer chinook.  Among the infectious diseases that could occur are: bacterial kidney disease (BKD), erythrocytic inclusion body syndrome (EIBS), bacterial cold water disease (CWD), enteric redmouth disease (ERM), bacterial gill disease (BGD), furunculosis, columnaris and infectious hematopoietic necrosis (IHN).  External fungus on the body or gills is always a threat and infestations by ectoparasites are possible.  

Because there are no reliable non-lethal or non-invasive sampling techniques for any of the agents causing the infections or infestations listed above, monitoring of morbidity and mortality is critical.  This will provide the primary basis for the need for antibiotic or chemical treatments for diseases for which these therapies are appropriate.  Daily observations of the fish by hatchery personnel and periodic inspections by fish pathology personnel may also help to identify conditions requiring treatment before clinical disease occurs.  While there are capabilities for invasive sampling for some disease agents, these pose a greater risk and stress than can be justified for routine monitoring purposes.  Below are some specific monitoring and therapy protocols for each of the conditions identified above.

Bacterial Kidney Disease (BKD):  Kidneys of mortality (moribund fish may be sacrificed at the discretion of the responsible fish pathologist - hematocrits should be measured and plasma collected from any moribund fish sacrificed) will be assayed by the ELISA and/or DFAT.  Erythromycin treatments would be initiated if a weekly mortality rate of > 1.2% (3/250) attributable to BKD occurs in any rearing unit.  This would not apply if the fish had received a treatment within the prior 30 days.   Dietary prophylactic treatments should be every four months at a dosage of 100 mg/kg/day as Aquamycin for 28 consecutive days.  Fish should be monitored closely for any signs of toxicity and should not be handled during or for 14 days following the treatment.  If toxicity is confirmed the feeding should be terminated.  Additional treatments may be implemented depending on adjustments to water temperature profiles that may need to be made, or if the severity of BKD indicates such treatments are needed.  The use of oral erythromycin for BKD must be under an INAD protocol.

At the time fish are sorted for sexual maturation, injectable erythromycin should be given to those fish sorted for spawning via dorsal sinus injection at a dosage of 10 mg/kg.  If this occurs before July 10, a second injection can be given in early August if loss to BKD indicates this is needed (the BKD history of the stock during the entire rearing cycle should be taken into account).  Any mortality should be evaluated for BKD and erythromycin toxicity.  If toxicity is prevalent or if other Gram-negative infections are indicated injectable oxytetracycline may be considered.  Otherwise, only one injection of erythromycin should be given.  The use of injectable erythromycin for BKD must be under an INAD protocol or by a prescription from a consulting veterinarian.

External Fungus:  Hatchery and pathology personnel will monitor for external lesions at all opportunities.  Any rearing unit in which a fungused fish is observed will immediately be treated with three consecutive days of formalin flushes for one hour (taking into account turnover time) at 200 ppm (1:5,000) at water temperatures below 50F and at 167 ppm (1:6,000) at water temperatures above 50F.  Baths can be used in lieu of flushes if this does not cause undo stress on the fish.  Feed should be withheld on afternoons before treatment days and on days of treatment.  Fish may be fed a few hours following treatment if no treatment is scheduled the following day.  Persistent fungus problems may require an every other day treatment on Monday, Wednesday and Friday with minimal feedings on non treatment days.  Fungus treatment may well require an adaptive approach that is dependent upon the fish culture environment.  The use of formalin for external fungus must be under an INAD protocol.

After fish are sorted for sexual maturation, formalin flushes or baths should be given on Monday, Wednesday and Friday at 167 ppm (1:6,000) each week until spawning is completed.  If 167 ppm does not result in significant reduction in fungal lesions the dose will be raised to 200 ppm (1:5,000).  Again, an adaptive approach may be required but the above treatments are commonly effective.  The use of formalin for external fungus on adults must be under and INAD protocol.

External fungus treatment of eggs will be accomplished following IHOT (1995) guidelines and INAD protocol.

Erythrocytic Inclusion Body Syndrome (EIBS) and Coho Anemia Disease (CAD): Monitoring can be done by lifting the operculum and observing for pale gills (anemia).  This requires mild anesthesia and handling of the fish.  If this condition is observed and confirmation deemed necessary, a blood sample from fish showing these signs will be taken from the Duct of Cuvier.  This will be examined to confirm if EIBS is the cause of the anemia.  CAD is diagnosed by necropsies of moribund fish.  If EIBS or CAD are confirmed any activities that may be stressful must be minimized.  If secondary infections are indicated appropriate antibiotic therapy will be initiated.  

Systemic Gram Negative Infections (Cold Water Disease, Columnaris, Enteric Redmouth & Furunculosis):  Monitoring will be by streaking smears from kidneys for morbidity and mortality on TYE or TYES and TSA agar plates incubated at 18C. Dietary oxytetracycline treatment would be initiated if a weekly mortality rate of > 1.0% (2/250) to any single agent occurs in a tank or raceway.  The same treatment would be initiated if external lesions typical of CWD were observed.  Romet would be used for furunculosis if oxytetracycline resistance were indicated.  The use of oxytetracycline for CWD and ERM must be under an INAD protocol.

After fish are sorted for sexual maturation, injectable oxytetracycline could be given as a single intraperitoneal injection at 5.0 mg/kg.  This can be given under extra-label use with a prescription from a consulting veterinarian.

Internal Fungus:  Monitoring by making kidney smears on agar as for Gram negative infections above.  There is no established treatment for fish.

Bacterial Gill Disease (BGD):  Monitoring will be by culturing smears from gills of all morbidity and mortality, and by daily observations by hatchery personnel for signs typical of BGD.  Anytime BGD is suspected, wet mounts of gill tissue from moribund or fresh-dead fish will immediately be made and smears from gills collected on sterile cotton swabs will be made on TYE agar plates incubated at 18ºC.  If gill disease bacteria are observed microscopically or if gill disease bacteria are isolated, chloramine-T treatments according to INAD protocols will begin immediately in the rearing unit involved.  The treatment regimen will depend on the degree of BGD determined.  The use of chloramine-T must be under an INAD protocol.

Infectious Hematopoietic Necrosis (IHN):  If a > 1.2% (3/250) mortality per week occurs without identification of etiological agents or causes, or if signs consistent with IHN are observed, assays for IHN and other viruses from morbidity and mortality would be made according to Fish Health Section Bluebook methods.  There are no treatments for IHN.  Management of the disease could be attempted through density reduction if conditions warranted such measures.

Ectoparasites:  Daily monitoring by hatchery personnel for flashing, and body and gill wet mounts of any moribund fish sampled by fish pathology personnel.  Formalin flushes as for fungus would be initiated if behavior indicative of external parasites were observed or if they were detected on moribund or fresh-dead fish at levels to warrant treatment.  Treatment for external parasites does not require an INAD protocol and therapies can be given that meet the needs of the particular situation.

Most of the treatments listed above are standard and quite specific in some cases.  It is often necessary, however, to make adjustments from standard protocols to accomplish recovery of fish from infections and infestations.  Optimal fish culture techniques and only minimal and essential handling are vital to long term survival in confinement.  By keeping the fish at very low densities and minimizing handling it is unlikely that many of the infections and infestations listed above would occur, and if they did, fish-to-fish transmission would be minimal.  BKD and fungus are primary concerns and unknown conditions can be expected.

Health and Disease Monitoring at Spawning:  Individual fish (both male and female) will be sampled using standard protocols for culturable viruses, EIBS, systemic bacteria including Renibacterium salmoninarum, and Myxobolus cerebralis.  Additional sampling could be done as new techniques are developed.  An external evaluation for lesions and fungus will be made, and gill and internal organ structure will be grossly examined.  If anomalies are indicated, appropriate tissues will be taken for histopathological examination.  All observations will be maintained in a data base.

Sanitation practices:  Standard chemicals and dosages approved for hatchery applications will be used for equipment and rearing units.  Separate nets, brushes, mort-pickers, sampling equipment, and other paraphernalia will be used for each rearing unit. This equipment will not be used in multiple tanks and will be sanitized and rinsed before and after each use and kept in individual racks at each tank.  Personnel will disinfect their hands/and or gloves and any exposed apparel surfaces when moving between rearing units.  The frequency of cleaning rearing units will be determined on the basis of need.  It will be often enough to maintain hygienic conditions but not so often as to induce undo stress.

An example of the current standard chemical and dosages approved for hatchery applications is as follows:  Argentyne is a brand name of a currently approved iodine disinfectant (with 1% free iodine).  Argentyne is used at 50 ppm for contact disinfection of equipment such as nets, pond cleaning brushes, rain gear, boots and all sampling equipment.  Used exclusively as primary treatment for disinfection of rearing units (troughs) both before and after use.  Concentrations of between 50 ppm are used for foot baths and contiguous rearing area floor disinfection.

7.8)
Disposition of carcasses.
Adult Holding and Spawning: Mortalities that occur at the adult holding facilities or from spawning activities will be handled in the following manner:

Trap tenders at the adult salmon trap will check the adult holding ponds daily for any dead fish.  Any mortality will be removed from the ponds and the appropriate samples collected from the carcass.  Data collection on pond mortality will be recorded on a log sheet and include: Origin (Johnson Creek or South Fork), date, fish control number, cause of death if known, body condition (fungus, discoloration, scaring), and sex.  Any biological samples needed will be collected by the trap tender, placed in sample containers with proper labels, and stored for later analysis. Following completion of examination and sampling for age/size, genetic, and disease analysis, mortalities and fish that have been spawned will be distributed throughout spawning reaches in Johnson Creek for nutrient enrichment.  No adult carcasses will be placed in landfills.
Incubation and Rearing:  All mortalities that occur during the incubation and rearing stage will be disposed of by freezing them until disposal in a landfill.  A variety of samples may be collected from these mortalities to include, but are not limited to, length and weight measures, mark/tag retention evaluation, disease sampling, and tissue sampling for genetic evaluation.   Any sampling will occur prior to freezing of the specimens.

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.
To avoid adverse genetic effects resulting from broodstock collection, thresholds were formulated that result in the highest probability of maintaining rare alleles and decreasing demographic risks.  Every attempt will be made to represent the range of genetically based phenotypic and behavioral traits of the Johnson Creek spawning aggregate.  When adult returns are above the minimum threshold suggested in the sliding scales (Tables 1 and 2), a minimum of 20 adults will be released above the weir for natural spawning within Johnson Creek.

Fish Health Monitoring: A systematic fish health monitoring and disease control program will be conducted on all life stages of Johnson Creek summer chinook salmon that are used in this supplementation program.  Fish health monitoring and disease control will be conducted using the plans outlined in Question 7.7.  It is the goal of these evaluations and control measures to:

· Document occurrence of disease(s) in wild/natural population.

· Monitor adult mortalities and spawned adults for presence of viral, bacterial, fungal and parasitic agents.

· Conduct monthly monitoring of hatchery reared juveniles to assess presence of viral, bacterial, fungal, and parasitic agents.

Conduct examinations at all life stages when unusual loss occurs to determine cause of loss and recommend preventative and therapeutic treatment.

SECTION 8.  MATING
Describe fish mating procedures that will be used, including those applied to meet performance indicators identified previously.

8.1)  Selection method.
Adults captured at the Johnson Creek weir will be classified as “natural” or “hatchery”. Fish are counted when captured and assigned an “order of Capture” number in each category, i.e., “natural” fish 1, “natural” fish 2, etc, or “hatchery” fish 1, “hatchery” fish 2, etc. (Kincaid 1997). At this time, all fish are tagged with an opercle tag. Fish retained for hatchery broodstock, of natural or hatchery origin, may also be tagged with PIT tags to provide an additional identity mark so that a spawning matrix can be created. When possible, returning adults will be fingerprinted using DNA screening so that a spawning matrix can be constructed to maximize the genetic variability of the founding population and the retention of rare alleles. The purpose of using a spawning matrix is to fully utilize all genetic material and minimize or eliminate inbreeding. All matings (natural x natural, natural x hatchery, hatchery x hatchery) will focus on mating unrelated individuals.  Relatedness will be determined by tag recovery and/or DNA analysis so that genetic variability is maximized and all half- or full-sibling matings are avoided.
8.2)  Males.
No male will be spawned more than two times unless male holding mortality exceeds projections.  Males spawned a second time will be used as “backup males” to avoid the loss of egg lots by male sterility.
8.3)  Fertilization.
Depending on the number of adult returns, any of three mating schedules modified from the JCAPE B/RA (PRRG 2000) may be employed by the JCAPE.  Fertilization will occur either on-site at the adult holding facilities on Johnson Creek, or gametes will be flown to the MFH and fertilized.

Diallel mating will be employed when there are fewer than five returning male/female pairs.  Diallel mating maximizes the distribution of diversity in resulting progeny by mating each individual with every individual of the opposite sex.  For example, if five males and five females return, gametes from each female will be separated into five aliquots, each of which will be fertilized using the milt of a different male.  Whenever possible, a backup male will be used to ensure fertilization.

Systematic mating will be used when between 6 and 15 male/female pairs return (<30 adult fish).  Fish will be numbered sequentially as they mature (each sex will be numbered independently), female egg-lots will be divided into equal parts, and each fertilized by a different male.  If there is an excess of one sex, they will be used in a second mating.  For example, if 10 males mature on one date, and only one mature female is available, eggs will be divided into 10 lots, and each fertilized by a different male.  Whenever possible, each female will be spawned with at least two males (each egg lot will be divided equally), and a backup male will be used to ensure fertilization.

Single pair mating will be used when there are 15 or more returning adult pairs (> 30 adults).  Individuals of each gender will be numbered sequentially depending on the state of maturity.  Fish maturing on a given date will be paired randomly with a mature mate of the opposite sex in a single-pair mating.  Unlike the systematic mating matrix, excess males will be held until the next spawning date or have their gametes cryopreserved.  When there is an excess of females, mature males will be paired with a second female, until all females are spawned.  Whenever possible, each female will be spawned with two males (egg lots will be equally divided), and a backup male will be used to ensure fertilization.

Ripe fish are will be sorted from the other fish in the holding pond.  Once all ripe fish have been sorted, up to 20 fish will be placed in the live well.  A count of the number of females to be spawned with their respective marks will be maintained to determine how many males of the same mark will be sorted.  

Prior to killing any females all items will be prepared.  Water activation buckets (white) numbering twice the number of females to be spawned (depending on the number of males available) will be laid out in pairs and filled to the brim.  Disinfection buckets (brown) equal to the number of females to be spawned will be readied with 1 gallon of well water to 38 ml of buffered Argentyne.  To prevent thermal shock to the eggs, no more then 2 spawning sets of 5 buckets each should be made up at a time.

Prior to killing of females for spawning, each female will be rechecked by experienced personnel.  Typically, females will be spawned in groups of 4 to 6.  Females will be killed with a blow to the head.  Once a group of females has been killed and bled, personnel will wash them down with well water to remove blood that may clog the micropyles.

Females are spawned using a spawning knife and slit from the vent up around a pelvic fin up between the pectoral fins and past another 2-3 inches.  Eggs are emptied into a colander.  After all of the potentially viable eggs have been removed from the skeins, eggs will be split into approximately two equal groups (depending on the number of available males).  Spawning ratios will be 2 male : 1 female whenever possible.  Milt from separate males will be used on each colander of eggs (to increase genetic viability).  Once an adequate amount of milt has been expressed, the male is re-ponded.  Approximately 3% of the jacks ponded will be utilized in spawning.

If sufficient males are not available to use only once, males will be marked and used a second time.  No males should be used more then two times throughout the spawning process if this can be avoided.  No males will be sacrificed until there are enough live males present to complete spawning of all ponded females.  Male gametes may also be cryopreserved and stored for later use and to gene bank germplasm as a gene conservation measure.

Each colander will be placed in a separate bucket (white) of activation water.  Eggs/milt will be gently stirred by hand.  After approximately 1.5 minutes the eggs from the same female will be recombined into one colander and allowed to sit in one of the activation buckets for an additional one or two minutes.  The colander is then removed from the activation bucket and the eggs will be gently transferred into the one of the disinfection buckets.  A handful of ice is added to the bucket to keep it cool.  The buckets are placed in sequential spawning order in the bucket rack and monitored as the eggs are water hardened.  Additional ice will be added as necessary.

Fertilized eggs will be water hardened in a buffered iodine solution for approximately one hour before transferring them into individually numbered egg transport tubes.  Eggs will be rinsed to remove Argentyne and any blood/sperm residue before being placed in transport tubes.  Eggs will be placed in the egg tubes and each tube is secured with caps.  Once the egg box is filled with egg tubes, the egg box will be filled with ice to keep eggs chilled during transport to the hatchery.  Each box will be taped shut and secured in the transportation vehicle with tarps to minimize water spillage.
8.4)  Cryopreserved gametes.

The Nez Perce Tribe (Tribe) strives to ensure availability of a representative genetic sample of the original male population by establishing and maintaining a germplasm repository (separate project from JCAPE).  Gamete cryopreservation permits the creation of a genetic repository, but is not a cure for decreasing fish stock problems.  The Tribe was funded in 1997 by the Bonneville Power Administration to coordinate gene banking of male gametes from Endangered Species Act (ESA) listed spring and summer chinook salmon in the Snake River basin.  In 1998, a total of 17 viable chinook salmon semen cryopreservation samples were taken from, Johnson Creek. A total of 29 cryopreserved samples (through 1999) from Johnson Creek summer chinook salmon, from 1997 through 1998, are in two independent locations at the University of Idaho and Washington State University. 

Endangered Species Act Section 10 research permits are applied for genetic purposes.  Fish handling protocol training is provided to all personnel prior to collection and handling of adult male salmon to minimize handling stress.  Each team member is assigned a specific duty to improve the efficiency of sample collection.  All adult salmon sampled are collected by hand or dip net.  Pre-measured MS-222 is used to anaesthetize all adult salmon, along with a sodium bicarbonate buffering compound to buffer the acidic effect of the MS-222. Fish biological information (length, general condition, and external marks) is recorded following collection. Extra care is taken with gamete collection to ensure the quality of preserved samples. Gamete samples will be collected and shipped to storage facilities for genetic processing within 24 hours. Scales are taken for scale pattern analysis to determine wild or hatchery origin and age classes.  Following sampling and data collection the anesthetized salmon are immediately returned to a slow water area and assisted until recovered.  Concurrently, the gamete samples are placed in two separately labeled Whirl Pak bags, and placed in a covered insulated cooler on wet ice on top of newspaper
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.

Diallel mating will be employed when fewer than five returning male/female pairs are retained for broodstock.  Diallel mating maximizes the distribution of diversity in resulting progeny by mating each individual with every individual of the opposite sex.  For example, if five males and five females return, gametes from each female will be separated into five aliquots, each of which will be fertilized using the milt of a different male.  Whenever possible, a backup male will be used to ensure fertilization.

When greater than five returning male/female pairs are retained as broodstock, each female will be spawned with two or three males whenever possible.  Female egg lots will be equally divided, each fertilized using milt from a different male, when possible a third male will be used as a backup shortly after initial fertilization.  Following broodstock collection, females will be sorted daily, and ripe females will be spawned with the first available ripe males as discussed above.

SECTION 9.  INCUBATION AND REARING -

Specify any management goals (e.g. “egg to smolt survival”) that the hatchery is currently operating under for the hatchery stock in the appropriate sections below.  Provide data on the success of meeting the desired hatchery goals. 

9.1) 
Incubation:
9.1.1)  Number of eggs taken and survival rates to eye-up and/or ponding. 

Specific survival rates have yet to be determined for the JCAPE program, since the facilities are not yet operational.  However, we expect survival rates to be similar to those of the MFH program (80% green egg to fry; 87% fry to smolt; FishPro 1999).
9.1.2)
Cause for, and disposition of surplus egg takes.

If survival goals for incubation and rearing are not met, additional eggs may be taken to achieve outplanting goals.

If fecundity or survival from egg to parr exceeds expectations, fish will be outplanted as eyed eggs or parr within Johnson Creek.  We will not consider any eggs, parr, or smolts to constitute “surplus” production.  

9.1.3)  Loading densities applied during incubation.
Incubation requirements:  16 vertical cabinet incubation units, with eight trays per stack (1/2 stacks).  Flow to each stack = 5 gpm for normal operations, but design for flow capacity of 10 gpm per stack.  Egg trays are generally loaded with the eggs from one female (3,000-5000) per tray.  Loading densities allow for up to 8000 chinook salmon eggs, never to exceed 10,000.

9.1.4) Incubation conditions.
Eggs will be monitored daily by qualified hatchery personnel to detect tray defects and any abnormal incubation parameters.  Temperatures during incubation  (August through February) range from 55 degrees Fahrenheit to 37 degrees Fahrenheit.  Dissolved oxygen will remain at a minimum of 10ppm influent and 7ppm effluent.  Sediment trays will be siphoned clean at least every other day.  Light rodding of trays may be initiated once eggs have developed a light eye (approximately 450 –500 TU’s) to remove sediments once a week.  Following the hard eye stage, this rodding can be more vigorous: maintaining the same schedule through initial ponding.  If increased sediment loads are observed, the rodding schedule will be increased to twice per week.

9.1.5) Ponding.

Fish will be ponded once the majority of fish in a tray have reached complete button up.  This occurs at approximately 1,750 TU’s.  The first lots of fish will be ponded in early December while the last Lot may not be ponded until February.

9.1.6)  Fish health maintenance and monitoring.
Formaline treatments for fungus control on eggs will be administered daily at a rate of 1667 ppm.  Treatments will commence three days following fertilization and continue until the first fry are observed to have hatched.

At 600 TU’s eggs are visually inspected for a hard eye and then shocked.  Shocking will consist of siphoning eggs into a collection bucket and then siphoned back into the tray.  The following day shocked eggs will be picked using the hatchery egg picker.  The enumeration of bad eggs is taken from the egg picker/counter and the good egg count is determined by using an electronic egg counter.  Eggs trays will be picked, enumerated, and returned to the same stack/tray location. When a tray is picked all screens and the main tray will be cleaned and inspected for any potential problems, and corrected as necessary.  Following a complete hatch each tray of eggs will be inspected, tray lids cleaned of accumulated egg shells, and a second pick performed by hand as necessary.  A third pick by hand will be performed prior to initial ponding.

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.

All water is used for incubation passes through an ultra-violet filtration system to eliminate bacteria before passing  through the incubators.  The incubation flow system is equipped with an alarm system which detects high and low pressure due to siltation or debris.   The head box, which screens the initial entry of water into the hatchery system is also equipped with and alarm system to detect low water levels.

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.
Rearing conditions and practices can potentially influence the physiological, morphological, and behavioral characteristics of hatchery fish.  These characteristics in turn could affect the magnitude and types of interactions between hatchery and wild chinook and their ability to survive in the wild.  The size of fish released is an important consideration since hatchery fish, if larger than wild fish, may enjoy a competitive advantage and reduce the survival of wild fish (Solazzi, et al., 1983).  Hatchery fish that are too small are less likely to develop on schedule and have life history patterns that are consistent with the targeted population. 

JCAPE has been designed to incubate and rear fish under as natural conditions as possible to maximize their survival following release.  Rearing density, temperature, light, water velocity, feeding, and other environmental attributes will be maintained at levels that foster the development and expression of wild-type behaviors and other survival related traits among hatchery fish.  Because of the use of techniques to maintain wild-type characteristics among hatchery fish, the potential impact on wild populations is expected to be low.  

Specific survival rates have yet to be determined for the JCAPE program, since the facilities are not yet operational.  However, we expect survival rates to be similar to the MFH program (80% green egg to fry; 87% fry to smolt; FishPro 1999).  

9.2.2)  Density and loading criteria (goals and actual levels).
Initial rearing density will be determined once an approximate count of eyed-eggs is determined. Raceways are four ft x 40 ft x 2.0 ft (water depth) with a total rearin volume per raceway = 320 cubic feet. Generally, fry will be loated at 70,000 to 80,000 fry per  raceway.  Initial water flows will be set at 80 gpm.  Raceways are set up at half length for initial ponding and then extended once the density index reaches 0.04.  Flows are then monitored and adjusted as needed.

9.2.3) Fish rearing conditions 
The dissolved oxygen level should never drop below 7 ppm.  Total hardness ranges from 6.3 to 7.06 mg CaCO3/l, while pH stays nearly constant at 6.8.  There is no indication of problems with heavy metals and the water temperature is maintained at 52 to 56 degrees Fahrenheit, with a winter low of 37 degrees Fahrenheit.  Hatchery personnel monitor rearing raceways on a daily basis, 7 days a week.   Raceways will be cleaned daily.  Screens will be brushed and sediment removed by flushing.  Moralities will be removed daily.

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.

See Table 12. 

9.2.5)  Indicate monthly fish growth rate and energy reserve data (average program performance), if available.

See table in section 9.2.4.
Table 12.  McCall Fish Hatchery historic data, monthly averages 1990-99.

	 
	AVG. TEMP
	FPP1
	TL2
	CONV3
	30DL4
	FPP/MO.5
	HC6
	%BW7
	C F8

	DEC. 
	39.4 
	1,152.2 
	1.43
	4.4 
	0.04 
	82.1 
	2.10 
	1.47 
	0.000296 

	JAN. 
	38.1 
	1,065.6 
	1.48
	3.9 
	0.05 
	86.7 
	2.28 
	1.54 
	0.000290 

	FEB.
	37.9 
	898.4 
	1.58
	1.7 
	0.10 
	167.2 
	1.50 
	0.96 
	0.000285 

	MAR.
	38.1 
	662.5 
	1.73
	1.7 
	0.15 
	235.8 
	2.43 
	1.41 
	0.000294 

	APR.
	38.8 
	471.9 
	1.93
	1.6 
	0.20 
	190.6 
	2.90 
	1.51 
	0.000297 

	MAY
	42.1 
	287.9 
	2.29
	1.3 
	0.37 
	184.0 
	4.54 
	1.98 
	0.000288 

	JUN.
	47.2 
	154.3 
	2.77
	1.1 
	0.47 
	141.5 
	4.82 
	1.74 
	0.000306 

	JUL.
	52.9 
	85.6 
	3.36
	1.3 
	0.59 
	74.1 
	7.44 
	2.21 
	0.000308 

	AUG.
	52.2 
	50.9 
	4.02
	1.5 
	0.66 
	34.8 
	9.16 
	2.28 
	0.000302 

	SEP.
	49.6 
	34.2 
	4.50
	1.5 
	0.48 
	16.7 
	6.37 
	1.41 
	0.000320 

	OCT.
	46.4 
	28.5 
	4.68
	2.2 
	0.18 
	5.6 
	3.92 
	0.84 
	0.000342 

	NOV.
	43.6 
	25.2 
	4.84
	1.8 
	0.16 
	3.4 
	2.28 
	0.47 
	0.000350 

	DEC.
	39.5 
	23.4 
	5.04
	1.7 
	0.20 
	1.7 
	2.66 
	0.53 
	0.000334 

	JAN.
	38.1 
	21.3 
	5.19
	3.0 
	0.10 
	1.1 
	2.82 
	0.54 
	0.000336 

	FEB.
	37.9 
	20.8 
	5.24
	2.4 
	0.05 
	0.5 
	0.62 
	0.12 
	0.000333 

	MAR.
	38.2 
	20.3 
	5.36
	0.4 
	0.11 
	0.5 
	0.18 
	0.03 
	0.000320 


1) fish per pound, 2) total length, 3) feed conversion, 4) average daily increase in length, 5) average number of fish per pound by month, 6) hatchery constant, 7) percent body weight, 8) condition factor

Initial Feeding

Initial feeding at MFH will begin approximately 3 to 4 days after fry have been ponded and swim-up is complete.  Initial feed used will consist of starter feed #2 for two to three weeks.  Fry will be fed a minimum of 8 times per day, with an hourly interval.  Amounts of feed used is determined by using computer projections; manipulating projected conversion and growth rates.

Fry Feeding

Fry Feeding:  Fry will be switched to a 50:50 mixture of starter #2 and #3 feed at approximately 2 to 3 weeks and continued at this feeding mixture for 1 to 2 weeks.  Mixing feed will be used for all size transitions.  However, this period will shorten to 2 to 3 days for the larger feed sizes.  Monitoring pound counts will determine when to switch to a larger feed size (Table 13).  Present protocol allow for two 21 day medicated feed regimes of Aquamycin-100 during a brood years rearing cycle.  The first medicated treatment occurs prior to fish marking (approximately April once water temperatures begin to rise).  The second medicated treatment occurs after marking (approximately September prior to water temperatures declining).

Attempts will be made to modify both the food delivery system and to incorporate live/natural feeds into the diet of JCAPE juveniles.  Food delivery system modifications may include demand feeders, submerged food delivery, or other methods as they become available.  Live/natural feeds will be used as a supplement to normal feed to enhance the nutrition of the JCAPE fish and to expose them to live/natural food sources.

Table 13.  Fry feed type, size, and treatment information.

	FEED SIZE
	FISH PER POUND
	TREATMENT

	Starter #2
	1300 - 900
	None

	Mix #2/#3
	900 - 700
	None

	Starter #3
	700 - 600
	None

	Mix #3/1.0
	600 - 500
	None

	1.0 mm
	500 - 400
	Medicated

	1.3 mm
	400 - 300
	None

	1.5 mm
	250 - 100
	None

	2.5 mm
	100 - 50
	None

	3.0 mm
	50 - 20
	Medicated



9.2.7)  Fish health monitoring, disease treatment, and sanitation procedures.

Hatcheries may introduce diseases into the natural environment either by direct contact or through contaminated wastes (BPA et al 1997).  Free-living fish may be exposed to increased levels of pathogens and may contract diseases when they come in contact with pathogen-bearing water.  Some past releases of hatchery fish have introduced pathogens into the natural environment, leading to novel or additional health risks for wild fish (Hastein and Lindstad, 1991; Hindar, et al., 1991).

Disease management protocols will be reviewed and revised as needed to ensure they protect wild/natural populations.  Integrated Hatchery Operations Team policies (IHOT 1995), Pacific Northwest Fish Health Protection Committee (PNWFHPC 1989) fish health model program, and state and tribal policies and protocols for disease management in hatcheries will be followed with emphasis on the protection of naturally spawning populations.

A systematic fish health monitoring and disease control program will be conducted on all life stages of Johnson Creek summer chinook salmon that are used in this supplementation program. It is the goal of these evaluations and control measures to:

· Document occurrence of disease(s) in wild/natural population.

· Monitor adult mortalities and spawned adults for presence of viral, bacterial, fungal and parasitic agents.

· Conduct monthly monitoring of hatchery reared juveniles to assess presence of viral, bacterial, fungal, and parasitic agents.

· Conduct examinations at all life stages when unusual loss occurs to determine cause of loss and recommend preventative and therapeutic treatment.

Fish are anesthetized with 60mg/L MS 222 prior to all sampling and tagging.  When being held at the adult facility prior to spawning, adults receive an interperitoneal injection of Erythromycin-200 at a rate of 10mg/kg body weight, once or twice during holding.  In addition, adults may receive an interperitoneal injection of oxytetracycline.  They receive a flow through formalin treatment up to three times per week as a prophylactic treatment.  Juveniles are treated with Aquamycin-100 medicated feed two times during rearing.  In addition, other treatments are conducted as deemed necessary by pathologists.


9.2.8)  Smolt development indices (e.g. gill ATPase activity), if applicable. 

Not applicable.


9.2.9)  Indicate the use of "natural" rearing methods as applied in the program.

Maynard et al. (1996) have developed a natural rearing system (NATURES) that allow cultured fish to maintain their wild characteristics by decreasing rearing stress, reducing domestication, and better acclimating fish to their post-release environment. The premise of their research is that the culture of Pacific salmon in raceways fitted with overhead cover, instream structure, substrate, and non-intrusive feed delivery systems will produce fish with physiological, behavioral, morphological, and survival characteristics similar to wild conspecifics.

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. 
JCAPE juveniles will be reared to the smolt stage using NATURES rearing methods as appropriate.  Acclimation will occur in natural side channels of Johnson Creek for a minimum of 21 days before volitional release.  It is our hope that employing NATURES rearing methods will minimize artificial selection, and that acclimation and volitional release within Johnson Creek will maximize homing. 

SECTION 10.   RELEASE
Describe fish release levels, and release practices applied through the hatchery program.  

10.1)
Proposed fish release levels. 
Table 14.  Proposed release numbers and sizes for the JCAPE.
	Age Class
	Maximum Number
	Size (fpp)
	Release Date
	Location

	Eggs
	
	
	
	

	Unfed Fry
	
	
	
	

	Fry
	
	
	
	

	Fingerling
	
	
	
	

	Yearling
	310,068
	25-40 fpp
	3/21-4/14 annually
	Johnson Creek


10.2)
Specific location(s) of proposed release(s).
Stream, river, or watercourse:       Johnson Creek

Release point:
Wapiti Meadows and/or Cox Ranch

Major watershed:
South Fork Salmon River

Basin or Region:
Snake basin

10.3) Actual numbers and sizes of fish released by age class through the program.

See Table 15. 

10.4) Actual dates of release and description of release protocols. 
Fish would be transported from the MFH as smolts to final rearing/acclimation facilities adjacent to Johnson Creek and held for a 21 to 42 day period before they would be released into Johnson Creek in early spring.  Chinook smolts would be allowed to leave volitionally from acclimation facilities into Johnson Creek after a minimum of 21 days.  Fish will be transported to acclimation facilities around March first.

Table 15.  Actual size and number of fish released from the JCAPE.
	Release year
	Eggs/ Unfed Fry
	Avg size
	Fry
	Avg size
	Fingerling
	Avg size
	Yearling
	Avg size

	1988
	
	
	
	
	
	
	
	

	1989
	
	
	
	
	
	
	
	

	1990
	
	
	
	
	
	
	
	

	1991
	
	
	
	
	
	
	
	

	1992
	
	
	
	
	
	
	
	

	1993
	
	
	
	
	
	
	
	

	1994
	
	
	
	
	
	
	
	

	1995
	
	
	
	
	
	
	
	

	1996
	
	
	
	
	
	
	
	

	1997
	
	
	
	
	
	
	
	

	1998
	
	
	
	
	
	
	
	

	1999
	
	
	
	
	
	
	
	

	Average
	
	
	
	
	
	
	
	


Data source: (Link to appended Excel spreadsheet using this structure. Include hyperlink to main database)
*These data are unavailable, since the first release of JCAPE progeny will occur in March 2000.  Broodstock collection will resume in 2000, and the next release of progeny will occur in 2002.

Smolts have been chosen as the preferred life stage to release fish because they have proven to provide a substantial egg-to-adult survival advantage when compared to the survival to adult of pre-smolt releases.  The smolt release strategy is, because of the critical need to promote the survival of these stocks into the future, the most effective short term strategy.

10.5)
Fish transportation procedures, if applicable.
See section 5.2 for a detailed description of transportation protocols.

10.6)
Acclimation procedures.

Fish will be acclimated for 21 to 45 days prior to release, at one or two sites supplied with Johnson Creek water.  Acclimation and subsequent release would begin around the first week of march each year.  Following an initial acclimation period of 21 days, fish control structures would be repositioned to allow smolts to volitionally migrate from these facilities.  Any fish remaining after the acclimation period would be forced from the acclimation facilities into Johnson Creek.

Smolt acclimation and release would take place in natural-type side channel to Johnson Creek at a site known as Wapiti Meadows Ranch , and another known as Cox Ranch.  The site would utilize existing river channel features to create short-term acclimation channels for smolt releases.

10.7) 
Marks applied, and proportions of the total hatchery population marked, to identify hatchery adults.

Adults kept for supplementation purposes would be held from the time of capture until they are spawned.  Adults that would be released upstream of the adult weir and trap on Johnson Creek would be held no more than 24 hours before they are released from the trap.

Adults that will be kept for broodstock will be double tagged with a combination of tags.  These may include floy tags, opercule tags, jaw tags, fin dyes, or other options.  Adults released above the weir will receive an opercule tag and jaw punch and possibly a PIT tag for monitoring purposes.

All juveniles that are reared at the hatchery will receive a coded wire tag (CWT) and a visual elastomer tag (VIE).  Coded wire tags will be implanted in the snout using standard protocols and automatic injectors.  In addition, a representative 2,000 - 20,000 parr will be tagged with passive integrative transponders (PIT tags).  PIT tags will be injected into the peritoneal cavity using a twelve gauge needle and a modified hypodermic syringe.  The needles and tags will be sterilized in 70% ethanol for 10 minutes prior to injection.  All fish will be anesthetized with MS 222 prior to tagging.

10.8)
Disposition plans for fish identified at the time of release as surplus to programmed or approved levels.

The release goals for the JCAPE program is 310,068 acclimated smolts.  However, since the naturally spawned and hatchery-reared population components of the JCAPE are not expected to differ genetically, behaviorally, or phenotypically, the NPT do not consider any progeny produced by the JCAPE program to be “surplus”.  Therefore, if densities are not adversely affected in the hatchery, those fish produced in excess of the 310,068 smolt goal will be released as acclimated smolts in Johnson Creek.  If densities in the hatchery are adversely affected, a random sample of eggs or parr will be released in Johnson Creek.  

10.9)
Fish health certification procedures applied pre-release.

Idaho Department of Fish and Game or USFWS will provide a pathologist for pre-release fish health certification.  Tests are conducted for BKD (ELISA) levels and viral testing is done as well.  A general  fish health report will be provided prior to release.
10.10)
Emergency release procedures in response to flooding or water system failure.

The JCAPE will follow the emergency release procedures developed for the MFH.

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. 

Summer chinook from the JCAPE program will be acclimated in natural side channels of Johnson Creek for a minimum of 21 days.  After 21 days, gates will be lifted allowing volitional release.  Emigration is expected to occur shortly after volitional release, minimizing the opportunity for interaction with naturally spawned summer chinook.

SECTION 11.  MONITORING AND EVALUATION OF PERFORMANCE INDICATORS
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.

See Appendix A 

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 monitoring and evaluation program for the JCAPE is fully funded and staffed at the levels necessary to achieve the objectives listed in appendices A and B.

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.

The Johnson Creek smolt trap is continuously monitored to minimize the holding period of summer chinook and bycatch of other species.  Handling and tagging has previously resulted in the direct mortality of 0.2%.  Tagged individuals are held for a period of 10-12 hours to assess tagging mortality and allow recovery.

SECTION 12.  RESEARCH
12.1)  Objective or purpose.

See Appendix B.

12.2)  Cooperating and funding agencies.

12.3)  Principle investigator or project supervisor and staff.
12.4)  
Status of stock, particularly the group affected by project, if different than the stock(s) described in Section 2.
12.5)  Techniques:  include capture methods, drugs, samples collected, tags applied.

12.6)  Dates or time period in which research activity occurs.
12.7)  Care and maintenance of live fish or eggs, holding duration, transport methods.
12.8)  Expected type and effects of take and potential for injury or mortality.
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 and the attached “take table” (Table 16).

12.10)  Alternative methods to achieve project objectives.
12.11)  List species similar or related to the threatened species; provide number and causes of mortality related to this research project.
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.

SECTION 13.  ATTACHMENTS AND CITATIONS
Include all references cited in the HGMP.  In particular, indicate hatchery databases used to provide data for each section.  Include electronic links to the hatchery databases used (if feasible), or to the staff person responsible for maintaining the hatchery database referenced (indicate email address).  Attach or cite (where commonly available) relevant reports that describe the hatchery operation and impacts on the listed species or its critical habitat.  Include any EISs, EAs, Biological Assessments, benefit/risk assessments, or other analysis or plans that provide pertinent background information to facilitate evaluation of the HGMP. 

SECTION 14.  CERTIFICATION  LANGUAGE  AND  SIGNATURE  OF RESPONSIBLE  PARTY
“I hereby certify that the foregoing information 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, Title, and Signature of Applicant:

Certified by_____________________________ Date:_____________

Table 16.  Estimated listed salmonid take levels of by hatchery activity. 
	Listed species affected: Summer Chinook Salmon__________________________   ESU/Population: Johnson Creek___________________________   Activity: JCAPE____________________

	Location of hatchery activity: Johnson Creek and McCall Fish Hatchery______________________   Dates of activity:_Annually___________________ Hatchery program operator: Nez_Perce Tribe______

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

	
	Egg/Fry
	Juvenile/Smolt
	Adult
	Carcass

	Observe or harass    a)
	
	
	1,072
	

	Collect for transport   b)
	
	310,0684
	2321
	

	Capture, handle, and release    c)
	
	
	Approximately 50% of the Total Adult Return2, 3
	

	Capture, handle, tag/mark/tissue sample, and release d)
	
	310,0685
	
	

	Removal (e.g. broodstock)     e)
	
	
	50-232
	

	Intentional lethal take     f)
	
	
	2322
	

	  Unintentional lethal take     g)
	
	0.2% of Total Handled (for marking)
	15% of Collected Adults
	

	Other Take (specify)     h)
	89,0006
	46,0007
	
	


1.  This is the maximum number of adults retained for broodstock, and are the same fish identified under lethal take.  They will either be held at adult facilities on Johnson Creek (long-term), or transported to the adult facility for the MFH on the SFSR until JCAPE facilities are constructed (interim).

2.  These are maximum take numbers, yearly take will vary depending on the total adult return.

3.  All adults released above the weir will be tagged prior to release.

4.  These fish will be transported from the MFH as smolts for acclimation and release within Johnson Creek.

5.  All juvenile fish released in Johnson Creek will be tagged.

6.  We expect approximately 20% mortality from the egg to fry stage during rearing at the MFH. 

7.  We anticipate 13% total mortality from the juvenile to smolt release stage.
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Appendix A.

1.10)  List of program “Performance Indicators”, designated by "benefits" and "risks."
To avoid egregious redundancy, we have combined these two sections.  Performance standards and their associated indicators (NPPC 1999) will be followed by the specific M&E actions proposed to assess them (in bold font; for greater detail see Appendix B).  Since the JCAPE program is a proposed program, data necessary to address many of these criteria are not available.

1.10.1) “Performance Indicators” addressing benefits.

(e.g. “Evaluate smolt-to-adult return rates for program fish to harvest, hatchery broodstock, and natural spawning.”).

BENEFITS 

1.  Performance standards

Provide predictable, stable and increased harvest opportunity. 

      - Treaty/Executive Order and non-treaty 

      - C&S obligation 

      - Recreation (consumptive and non-consumptive) 

      - Apply Scientific Review Team (SRT) Guideline (G)171

1.  Performance indicators

Predictable, stable, and increased harvest opportunities met. Managed for increasing, stable, or decreasing trend line, comparing past trend with future. Developed RM&E plan by species to measure and collect data.  Evaluated juvenile, smolt to adult survival or contribution to harvest trends. 

1. Anadromous 

             
a. Recreational&ndash; Increased number of angler days and harvest

                                       - Catch/unit effort/year 

                                       - Catch #'s/harvest/year 

                                       - Units of effort/year 

                                       - Established baseline at Year One, compare with 5 year survey or one 

     generation

                         b. Commercial &ndash; Tribal treaty and

                                       non-treaty fishery harvest needs met. 

                                       - Deviations from 50% of the ocean and river

                                       fishery for fall chinook and steelhead

                                       allocation, and other specific 

                                       determined by species 

                                       - Report annually on deviation from 50%

                                       allocation of all fisheries, Tribal and

                                       Non-Tribal hatcheries above Bonneville 

                                       - Absolute # harvested 

                                       (a) all fisheries (ocean, in-river) 

                                       (b) Tribal fisheries (ocean, in-river) 

                                       - Number of pounds and value (quantity) harvested

The long-term (30 year) goal for the JCAPE program is the return of a combined (hatchery-reared and naturally spawned) adult return of at least 1,017.  When this goal is achieved, tribal, recreational, and commercial harvest will be addressed.  Harvest goals will be formulated to allow maximum take levels while maintaining positive population growth within Johnson Creek.  In the short-term, tribal, recreational, and commercial harvest is not an objective of the JCAPE program.  When adult returns and SAR is sufficient to allow fisheries targeting the Johnson Creek stock, catch will be enumerated by coded wire tag recoveries, or other methods as available.  In the short-term, contribution to ocean and in-river harvest will be enumerated via coded wire tag recoveries.

2. Resident (native or non-native) 

            
a. Recreational &ndash; Tribal Treaty /

                                       Executive Order and Non-Treaty fishery. Key statistic is increasing 

   number of angler days to be able to harvest fish with as little effort as    

   possible. Indicators measured should be population specific by species

                                       - Numbers, length, weight, age, and pounds harvested or released

                                       - Deviations from 50% harvest allocation 

                                       - Area and time of harvest 

                                       - Production cost of hatchery fish harvested  

                                       - Deviation from sport minimum threshold by species

                                       - Perceived value of fish harvested 

                                       - Angler satisfaction determined every 5 years or after one generation

                                       - Condition factor of fish in creel 

                                       - Catch per unit effort goals 

The JCAPE program does not include a resident species component.

3. Complied, where applicable, with HGMP

2. Performance Standard

Conservation of genetic and life history diversity 

 - Establish baseline for hatchery and/or wild

 populations 

 - similar to wild or 

 - isolated from wild 

 - Evaluate at yearly increments depending upon generation time for the selected species 

 - Make changes to correct for divergence from baseline 

 - Apply SRT &ndash; G1-2, 4-17 

2.  Performance Indicators

A. Used number of adults necessary to achieve minimum effective population size

                 (MEPS). Trend target in 4 out of 5 years + 10% 

The broodstock goal of the JCAPE program is 232 adults, which provides a 95% probability of rare allele retention (p=0.01) for three generations.  A minimum of three years after implementation will be required for facility construction for the JCAPE.  In the interim, broodstock collection will be limited by available rearing space at the MFH (approximately 50 adults).  Further, given low adult escapement in recent years, the JCAPE will be unlikely to meet broodstock goals for the first generation (5 years) of operation.  

            B. Evaluated whether life history characteristics were maintained by comparing                 

baseline at year 1 with 5 year survey, or after one generation. Life history characteristics measured:

                                            1. Age composition 

                                            2. Fecundity (#, and size) 

                                            3. Body size (size, length, weight, age, and maturity index)

                                            4. Sex ratio 

                                            5. Juvenile migration timing 

                                            6. Adult run timing 

                                            7. Distribution and straying 

                                            8. Time and location of spawning 

                                            9. Food habits

The JCAPE monitoring and evaluation program (Vogel and Hesse 2000 draft) will address items 1-8 in the previous list.  For greater detail reference appendix B.

C. Evaluated broodstock genetically in year 1 and compare after 5 years, or one generation, in terms of DNA or allozyme profile

The JCAPE monitoring and evaluation program includes tissue sampling from adult and juvenile naturally and hatchery-reared summer chinook from Johnson Creek and the JCAPE program.  Genetic broodstock evaluations will be conducted yearly.

D. Captive broodstock                                                                                      

                                       1. Increased number of individuals in captivity

                                       to substantially greater numbers than wild

                                       survival standard (% survival standard) 

                                       2. Progeny represented full range of life history

                                       traits of parent population in the wild.

                                       Surrogate: genetic analysis (DNA or allozyme

                                       frequencies) 

                                       3. Implemented RM&E plan to document

                                       survival of juveniles and returning adults 

                                       4. Followed NMFS interim standards for

                                       captive broodstock 

Captive broodstock is the lowest priority for Johnson Creek at this time.  Should captive broodstock become necessary, NMFS captive broodstock protocols will be incorporated as necessary.

             E. Cryopreservation 

                                       1. Implemented RM&E plan to represent full

                                       range of life history traits (see Risk A10, 1-9) 

                                       2. Equaled or exceeded quality control

                                       standard for sperm viability 

When possible, sperm from naturally spawning males will be cryopreserved.  Cryopreserved sperm may be used in the future to increase contribution of wild fish to broodstock and increase effective population size.

             F. Promoted regional gene bank to preserve existing populations not under 

     threat of extinction

The NPT cryopreservation program has collected sperm from 29 males in Johnson Creek to date, and these activities will continue for the duration of the JCAPE program.  All cryopreserved gametes from Johnson Creek summer chinook will be included in the NPT gene bank program.

 G. Complied, where applicable, with HGMP                                     

             H. Relevant APR-SRT guidelines evaluated and implemented

3.  Performance Standard

Enhance tribal, local, state, regional and national economies

3.  Performance Indicators    

A. Established increasing trend in the value of harvest by documenting:                                                   

                                       1. Commercial and sport fisheries value 

                                       2. Economic return from ex vessel, wholesale value

                                       3. Opportunity or angler days translated to dollars

                                       4. Cannot value tribal fisheries only in dollar terms for the 

       commercial and sport fishery

                                       5. Production cost of hatchery fish harvested

            B. Developed overall economic impact model to compute direct, indirect and 

induced effects from hatchery production.                             

The JCAPE program is not expected to produce a harvestable surplus of adults for at least 30 years.  Relevant performance indicators will be formulated at that time.

4.  Performance Standard

Fulfill legal/policy obligations

4.  Performance Indicators                                    

A. Legal and policy obligations of the hatchery goal met, in terms of numbers of 

hatchery fish to the fishery in 4 out of 5 years + 10%

                                      1. Marine and freshwater fisheries 

                                      2. Resident fisheries in pounds of fish harvested

             B. Decreased litigation                                       

The JCAPE is intended as a conservation program, and therefore is not subject to legal/policy obligations relating to harvest.                

5.  Performance Standard

Contribution of hatchery fish carcasses to ecosystem function by subbasin and by hatchery

  -Stream/river nutrification from hatchery carcasses 

 -Nutrient input for fisheries and wildlife 

 -Food web impacts

5.  Performance Indicator

A. Hatcheries developed RM&E plans with stringent disease standards as identified by PNWFHPC and IHOT protocols for using the carcasses as a nutrient source      

1. Collaborative agency, tribal and university research implemented a pilot project        

Carcasses from the JCAPE program will be placed within or above spawning areas of Johnson Creek following disease protocols suggested by the PNWFHCP and IHOT.  

6.  Performance Standard 

Provide fish to satisfy legally mandated harvest in a manner which eliminates impacts on weak hatchery and broodstock wild populations

 - Apply SRT &ndash; G17                                              

6.  Performance Indicators

A. Developed harvest management plan for hatchery fish                                                                                                                                     

B. Computed ratio of wild fish to harvest                                                                             

                         1. Evaluated trend analysis of past/present hatchery contributions to harvest.                

             2. Defined an upper maximum ratio of wild fish allowed in the harvest

The JCAPE program is not projected to produce a harvestable surplus for at least 30 years.  Harvest management plans will be formulated when adult returns are sufficient to allow fishing pressure.  When harvest management plans are formulated, naturally and hatchery-reared adults will be treated as two components of the same population, and harvest goals will be commensurate with the size of the total population.

C. Documented total harvest of hatchery fish 

1. Used appropriate techniques of selective harvest and rearing by separation in time, space, gear  and hatchery fish identification, where appropriate  

Naturally and hatchery-reared adults from Johnson Creek will be regarded as components of the same population for the purposes of harvest.

D. Determined that total harvest of wild populations of concern does not exceed upper maximum of absolute number of wild fish

Since the naturally and hatchery-reared population components of the Johnson Creek population are expected to be identical in every way, harvest will be set by the total population size of Johnson Creek regardless of hatchery or natural origin.  Therefore, harvest will not be set by an upper limit of natural origin captures.

E. Established and met natural population escapement goal, where applicable, in 4 out of 5 years ± 10 %

Goals for escapement will be set as an absolute number of adults, regardless of natural or hatchery origin.

F. Hatchery broodstock goals and objectives established and met in 4 out of 5 years ± 10%

G. Complied, where applicable, with HGMP                                                                            

H. Relevant APR-SRT guidelines evaluated and implemented                                                                                                                                                                                                                                      

7.  Performance Standard

Will achieve within hatchery performance standards 

 - Apply SRT &ndash; G1-2, 4-13, 16, 19

7.  Performance Indicators

A. IHOT standards achieved                                      

B. Relevant APR-SRT guidelines evaluated and implemented

C. Complied, where applicable, with HGMP       

Performance goals for the JCAPE program were formulated by performance at the MFH.  If the JCAPE achieves egg to smolt survival with roughly equal success to the MFH, within hatchery performance will be judged acceptable.  There is the potential that NATURES rearing and natural acclimation will result in higher mortality within the JCAPE program by comparison to the MFH.  However, higher mortality, within reason, may be offset by the potential to decrease artificial selection through the use of these novel rearing methods.                                                                     

8.  Performance Standard

Restore and create viable naturally spawning populations 

 - Apply SRT &ndash; G1-2, G4-16

8.  Performance Indicators

A. Managed for increasing trend of redd counts as index of natural spawning

B. Managed for increasing numbers of adult fish  

C. Managed for increasing trend in adult resident fish

D. Managed for increasing trend in juvenile anadromous or resident fish rearing densities in #'s/m2 by habitat

E. Managed for increasing trend in nutrients from adult carcasses in tributaries

F. Managed for increasing F2 spawners 

G. Complied, where applicable, with HGMP 

H. Relevant APR-SRT guidelines evaluated and implemented

Performance indicators A, B, D, E, and F will be evaluated yearly for the JCAPE program.

9.  Performance Standard

Plan and provide fish with coordinated mainstem passage and habitat research in the Columbia Basin 

 - Apply SRT &ndash; G17

9.  Performance Indicator

A. Developed a project with a regional perspective for a multi-year funded research plan with funding support  

B. Described funding umbrella to provide context for individual project research

C. Developed plan consistent with subbasin goals, objectives and strategies, including Mainstem

Performance indicators A and B will be achieved through BPA funding.  Relation to subbasin goals, objectives, and strategies are addressed in detail in section 3 of this report.  Mainstem passage issues will be addressed by PIT tagging up to 20,000 JCAPE smolts, and tracking progress through the mainstem (see Appendix B).  These data will be provided to hydrosystem mangers in an attempt to maximize passage survival of hatchery and naturally reared Johnson Creek juveniles.

10.  Performance Standard

Conduct within hatchery research, improve the performance or cost effectiveness of artificial production hatcheries to address the other four purposes 

 - Apply SRT &ndash; G1-2, 4-13, 15-17

10  Performance Indicators

A. Developed comprehensive regionally coordinated RM&E plan that includes a website for all hatcheries in the basin 

                                    1. Bonneville Power Administration, National

                                    Marine Fisheries Service, United State Geological

                                    Survey/Biological Research Division, Federal

                                    Energy Regulatory Commission, universities,

                                    private aquaculture industry, utilities, states, tribes,

                                    land management agencies, etc. 

The monitoring and evaluation program for the JCAPE (Vogel and Hesse 2000 draft; Appendix B) is designed specifically to address M&E needs of the JCAPE program.  However, data generated by these efforts will be useful in other management contexts, and will be made available through annual reports and presentations.  Development of a comprehensive website would exceed funding levels dedicated to the JCAPE.

B. Developed a research study plan which: 

                                    1. Implemented genetic studies of straying,

                                    introgression, and outbreeding depression at a

                                    specific hatchery by species 

 Straying of JCAPE adults will be assessed via coded wire tag recoveries, and estimated via genetic analyses.  Spawning by hatchery-reared adults of JCAPE origin within Johnson Creek will not be considered introgression since naturally and hatchery-reared JCAPE adults are considered components of the same population.  Similarly, since broodstock for the JCAPE will be collected annually from naturally and hatchery-reared adult returns to Johnson Creek, outbreeding depression is not a concern.

2. Conducted focused carrying capacity study 

Adult carrying capacity for Johnson Creek is estimated to be 1,600 (SRSRT 1994).  Smolt carrying capacity is estimated to be 510,048 (NPPC Presence/ Absence Database).  Since these parameters have already been estimated, carrying capacity estimates will not be generated by the JCAPE program.

                                    3. Evaluated potential hatchery/wild competition

                                    by ecosystem 

Since hatchery-reared JCAPE juveniles and adults are expected to be identical in every way to naturally spawned juveniles and adults, we consider both components to form one population.  Further, since the goal of the JCAPE is to restore a spawning population commensurate with historical abundances, competition should not be greater than it was historically.  Therefore, the JCAPE will not seek to assess competition between the hatchery and naturally reared population components, since it would be incorrect to assume that they are two populations competing in some way.

                                    4. Evaluated the fate of hatchery population

                                    mimicking the wild population in terms of adult

                                    return or yield to the creel 

The JCAPE M&E program (appendix B) will assess the SAR and adult to adult return rate of both population components.

                                    5. Conducted hatchery evaluations on selected

                                    hatcheries within eco-systems to estimate

                                    post-release survival by tributary, mainstem,

                                    estuary, and ocean in order to accurately evaluate

                                    hatchery performance by species by hatchery 

The JCAPE M&E program (Appendix B) will assess post-release survival through Johnson Creek and the mainstem Snake and Columbia via PIT tag detections.  Estuary and ocean survival will not be directly addressed for either population component, with the exception of ocean harvest that will be addressed via coded wire tag recoveries.

C. Integrated hatchery and programs into subbasin management plan within 3 years using: 

                                    1. Hatchery Genetic Management Plan (HGMP)

                                    as part of the plan by species 

                                    2. RM&E plan 

3.  Hatchery specific harvest management plan 

The HGMP will serve as the integrating document for this purpose.

D. Improved marine survival and yield of adults in the fishery or spawning grounds  

Adult return will be compared to pre-supplementation abundance yearly.

E. Research priorities have been set by evaluating performance indicators which haven't been met.  Standard is adaptive management

Adaptive management will be used to increase the effectiveness of the JCAPE program through yearly evaluations and improvement in management actions.

11.  Performance Standard

Minimize management, administrative and overhead costs. 

    - Reduce process 

    - Respond to performance indicators 

    - Conduct annual performance review 

    - Reduced manpower / overhead rates 

    - Integrate with other programs 

    - Apply SRT &ndash; G19

11.  Performance Indicators

A. Managed the process to accomplish declining expenditures for administrative overhead 

B. Achieved annual budgeting based on a results-oriented, performance-based management framework

C. Annual reports addressed 

                                   1. Program performance based on indicators  

                                   2. Consistency with Columbia River Fish

                                   Management Plan (CRFMP) production reports  

D. IHOT audits conducted as scheduled and results integrated into future funding and program decisions

E. Implementation of IHOT policies and procedures and hatcheries documented            

Yearly evaluation of the Johnson Creek program will be used as a means to identify and implement cost-reducing strategies.                       

12.  Performance Standard

Improve performance indicators to better measure performance standards

      - Apply SRT &ndash; G18

12.  Performance Indicators

A. Evaluated effectiveness of performance indicators using adaptive management in order to more accurately measure performance through audit process.

B. Relevant APR-SRT guidelines evaluated and implemented

More effective performance indicators will be implemented as identified by yearly evaluations.                                

1.10.2) “Performance Indicators” addressing risks.

 (e.g. “Evaluate predation effects on listed fish resulting from hatchery fish releases.”).

RISKS 

1.  Performance Standard

Develop harvest management plan to protect weak populations where mixed fisheries exist

  - Apply SRT G17

 The JCAPE program is not expected to produce a harvestable surplus for at least 30 years after implementation.  Harvest policies will be set at this time based on the total size of the Johnson Creek population.  Since the hatchery and naturally reared population components are regarded as indistinguishable, no attempt will be made to base harvest on the number of naturally-spawned adult returns.

1.  Performance Standard

A. Maximum allowable impact to weak populations not exceeded in 4 out of 5 years ±10 %

B. Life history characteristics of weak populations monitored for change from baseline by comparing at year 1 with 5-year survey or after one generation

C. Maintenance of unique life history characteristics evaluated by comparing baseline at year 1 with a 5 year survey, or after one generation. 

Characteristics measured:

                                     a. Age composition 

                                     b. Fecundity (#, and size) 

                                     c. Body size (size, length, weight, age, maturity

                                     index) 

                                     d. Sex ratio 

                                     e. Juvenile migration timing 

                                     f. Adult run timing 

                                     g. Distribution and straying 

                                     h. Time and location of spawning 

                                     i. Food habits 

Life history characteristics a-h from the list above will be evaluated yearly in accordance with the JCAPE M&E plan (Appendix B).  These characteristics will be compared with the pre-supplementation baseline yearly.

D. Documented that natural population escapement goal not adversely affected in 4 out of 5 years ± 10 % for specific species and populations

The natural escapement goal of the JCAPE is 785 adults.  We project that this goal will likely require 30 years of supplementation.  In the interim, escapement for natural spawning will likely be at least 20 adults when possible (see Tables 1 and 2).

E. Relevant APR-SRT guidelines evaluated and implemented

2.  Performance Standard

Do not exceed carrying capacity of fluvial, lacustrine, estuarine and ocean habitats

- Apply SRT G1-2, G4-13, G17

2.  Performance Indicators

A. Developed an appropriate RM&E plan 

                                     1. Freshwater 

                                     a. Snorkel survey conducted to quantify

                                     microhabitat partitioning 

                                     b. Emigration rate, growth, food habits, condition

                                     factor, and survival rate evaluated 

                                     2. Conducted control vs. treatment carrying

                                     capacity evaluation 

a. estimated #/m 2 by year class by habitat type

Adult and juvenile carrying capacity has been estimated as 1,600 (SRSRT 1994) and 510,048 (NPPC Presence/Absence Database) respectively.  Assessing lacustrine and ocean carrying capacity is not a goal of the JCAPE.  

B. Reservoir, estuarine, and ocean research, monitoring, and evaluation plan developed &ndash; implemented ISRP recommendation to define monitoring and evaluation research approach      

C. Relevant APR-SRT guidelines evaluated and implemented

3.  Performance Standard

Assess detrimental genetic impacts among hatchery vs. wild where interaction exists

 - Apply SRT G1-2, 4-18

3.  Performance Indicators

A. Initially, it is assumed that stray rate is a surrogate for a thorough and more complex measurement of genetic impact. More specific measurements to be implemented on a selected basis:

                                     1. Experimental design for evaluating genetic

                                     impact recommended by ISRP. 

                                     2. Evaluated hatchery population agains standard

                                     stray rate (<5% non-indigenous populations;

                                     <20% indigenous populations &ndash; NMFS

                                     standard) 

                                     3. Measured introgression by comparing allele

                                     frequencies between hatchery and wild 

                                     4. Implemented an appropriate experimental

                                     design to quantitatively measure outbreeding

                                     depression 

                                     5. Conducted RM&E on selected basis at a

                                     specific hatchery and/or on selected species 

                                     6. Experimental design for evaluating genetic

                                     impact recommended by ISRP. 

Introgression and outbreeding depression are not concerns within Johnson Creek, since the hatchery and naturally reared components are expected to be genetically, phenotypically, and behaviorally indistinguishable.  Straying of JCAPE adults into non-natal spawning aggregates will be assessed via coded wire tag recoveries.  If hatchery-reared JCAPE adults do not stray at a greater rate than naturally reared Johnson Creek adults, straying will not be considered detrimental regardless of the rate.

B. Implemented HGMP where appropriate. 

C. Relevant APR-SRT guidelines evaluated and implemented

4.  Performance Standard

Unpredictable egg supply leading to poor programming of hatchery production to maintain Treaty/Executive Order and non-treaty fisheries and broodstock escapement

4.  Performance Indicators

A. Achieved percent egg take goal in 4 out of 5 years

Egg take goals will be difficult to achieve for at least the first 15 years (3 generations) of the JCAPE program, due to low adult returns.

B. Achieved MEPS in 4 out of 5 years ± 10 % 

The natural escapement and broodstock collection goals of the JCAPE are unlikely to be achieved for at least 30 years after JCAPE implementation.

C. Implemented PNWFHPC, IHOT disease protocols, and HGMP, where appropriate, in terms of egg transfer to the hatchery

Relevant PNWFHPC and IHOT protocols will be followed, where appropriate, for egg transfer to the MFH.

5.  Performance Standard

Production cost of program outweighs the benefit

  - Apply SRT G18-19

5.  Performance Indicators

A. Evaluated trends in the ratio of hatchery juvenile production cost per cost of juvenile production from habitat projects by subbasin by hatchery per adult production

1. Hatchery production cost is equal to or less

                                     than 1 in 4 out of 5 years ± 10 % 

B. Relevant APR-SRT guidelines evaluated and implemented

The NPT considers Johnson Creek to be an irreplaceable and invaluable resource.  If the JCAPE is successful in maintaining the genetic, phenotypic, and behavioral aspects of this stock, the benefits of the JCAPE will be considered beneficial regardless of the cost.

6.  Performance Standard

Cost effectiveness of hatchery ranked lower than other actions in subregion or subbasin 

 - Apply SRT G19

The NPT considers Johnson Creek to be an irreplaceable and invaluable resource.  If the JCAPE is successful in maintaining the genetic, phenotypic, and behavioral aspects of this stock, the benefits of the JCAPE will be considered beneficial regardless of the cost.

6.  Performance Indicators

A. Developed cost effective methods of producing benefits to recreation fishery such as:  

                                     1. Cost per angler day 

                                     a. Habitat and fish passage compared to

                                     hatchery  

                                     b. Self-sustaining population compared to

                                     continuing artificial production 

                                     2. Cost per experience (economic model) 

                                     3. Cost per fish harvested in the recreational

                                     fishery 

B. Achieved highest numerical ratio of returning adults or recovery to healthy viable resident population levels per cost of action (habitat, passage, hatchery)

C. Achieved highest ratio of intrinsic social value (satisfaction survey) of returning adults or recovery of healthy viable population levels per cost of action

D. Achieved highest ratio of value of harvest per cost of hatchery by species to the non-treaty commercial fishery

E. Achieved least cost production of behaviorally adapted juveniles complying with NMFS interim standards for captive broodstock

F. Relevant APR-SRT guidelines evaluated and implemented

7.  Performance Standard

Will not achieve within hatchery performance standards 

 - Apply SRT G1-2, 4-13, 16, 19

7.  Performance Indicators

A. Conducted comparative evaluation of actual within hatchery performance and exceeded or equaled performance standards as enumerated by IHOT

B. Defined resident fish within hatchery performance standards if different from IHOT and equaled or exceeded standard

C. Conducted an audit to determine compliance with IHOT standards

If the JCAPE is successful at obtaining egg to smolt survival equivalent to the McCall Hatchery, the program will be deemed successful.  This goal will be evaluated yearly.

8.  Performance Standard                                  

Evaluate habitat use and potential detrimental ecological interactions

 - Apply SRT G4-5, 8, 17-18

8.  Performance Indicators

A. Selected tributaries by subbasin and hatchery by species (anadromous and resident) &ndash; conducted comparative evaluation of prestocking population with post stocking after five years or after one generation by measuring some of these parameters: 

                                     1. Evaluated emigration rate 

                                     a. Anadromous or resident stocked fish and

                                     naturally reproducing anadromous or resident

                                     population 

                                     2. Conducted comparative evaluation of rearing

                                     densities  

                                     (# / m2 ) by habitat before and after stocking

                                     hatchery fish vs. wild fish 

                                     3. Computed growth rate, condition factor, and

                                     survival of 1a above 

                                     4. Evaluated direct intra- and inter-specific

                                     competitive interaction between stocked

                                     anadromous or resident fish and wild resident fish

                                     5. Conducted snorkel surveys to quantify

                                     microhabitat partitioning by species 

                                     6. Computed prey composition in diet of 1a

                                     above 

                                     7. Determined predation rate 

a. Fish, birds, marine mammals 

Items 1 and 2 in the previous list will be evaluated by the JCAPE M&E program (appendix B).

B. Implemented tributary RM&E plan by subbasin by specific hatchery by species, and extrapolated to other subbasins and hatcheries in the basin

The performance of the JCAPE program will be compared to the MFH.

C. Developed and implemented RM&E plan for reservoir habitat                             

                                     1. Trophic level disruptions 

                                     a. Species and prey population composition

                                     before and after stocking 

                                     2. Implemented experimental design for specific

                                     research applications recommended by ISRP 

D. Developed RM&E plan for estuary and near shore marine habitat 

                                     1. Implemented experimental design

                                     recommended by ISRP 

E. Natural habitat improved to double survival by species by specific life history stage within 10 years 

F. Implemented HGMP where appropriate 

G. Relevant APR-SRT guidelines evaluated and implemented

9.  Performance Standard

Avoid disease transfer from hatchery to wild fish and vice versa 

 - Apply SRT G17, 19

9.  Performance Indicators

A. Established comparative annual sampling of disease   in hatchery and wildpopulations 

B. Complied with IHOT standards and PNWFHPC guidelines 

C. Applied disease standards to resident fish rearing and stocking activities, including net pens, acclimation ponds, and direct releases 

D. Evaluated incidence of drug resistant pathogens by comparing to baseline in year 1 to survey every five years 

E. Implemented HGMP where appropriate 

F. Relevant APR-SRT guidelines evaluated and implemented

Relevant IHOT and PNWFHPC protocols will be employed, where appropriate, for juvenile and adult summer chinook affected by the JCAPE program.

10.  Performance Standard

Evaluate impacts on life history traits of wild and hatchery fish, from harvest and spawning escapement 

 - Apply SRT G1-15, 18

10.  Performance Indicators

A. Tracked trends to evaluate change by comparing a baseline at year 1 with a 5-year  survey, or after one generation. Specific life history characteristics measured are: 

                                     1. Age distribution 

                                     2. Fecundity (#, and size) 

                                     3. Body size (length, weight, age, maturity index) 

                                     4. Sex ratio 

                                     5. Juvenile size and migration timing 

                                     6. Adult run timing 

                                     7. Distribution and straying 

                                     8. Time and location of spawning 

                                     9. Food habits 

Items 1-8 will be evaluated yearly, and compared to the pre-supplementation baseline in accordance with the JCAPE M&E program (Appendix B).

B. Conducted RM&E program on selected hatchery by species and extrapolated to others 

C. Implemented experimental design recommended by ISRP 

D. Implemented HGMP where appropriate 

E. Relevant APR-SRT guidelines evaluated and implemented

11.  Performance Standard

Assess survival of captive broodstock progeny vs. wild cohorts 

 - Apply SRT G1-10, 13-19

11.  Performance Indicators

A. Achieved increased survival threshold for captive broodstock over wild adults &ndash; Implemented RM&E plan with appropriate experimental design to measure: 

                                     1. % survival of viable eggs, fry, and offspring 

                                     2. % survival to release 

                                     3. Pre-release juvenile quality, equal to or

                                     exceeded physiological, morphological, and

                                     behavioral threshold compared to wild

                                     population 

                                     4. Achieved post-release criteria in terms of

                                     survival, growth, condition factor, and behavioral

                                     adaptation 

B. Implemented HGMP where appropriate 

C. Relevant APR-SRT guidelines evaluated and implemented

The JCAPE program does not currently include a captive broodstock.

12.  Performance Standard

Depleting existing population spawning in the wild through broodstock collection 

 - Apply SRT G8, 10, 12, 15-17

12.  Performance Indicators

A. Documented stable or increasing trend of redd counts as index of natural spawning  

B. Documented stable or increasing numbers of adult fish. 

C. Documented stable or increasing trend in adult resident fish. 

D. Documented hatchery spawner to recruit ratio equal to or greater than 1 

E. Relevant APR-SRT guidelines evaluated and implemented

Items A, B, and D will be assessed yearly by the JCAPE M&E program (Appendix B).

Appendix B.  

Monitoring and Evaluation Plan for Johnson Creek Artificial Propagation and Enhancement Program

[image: image2.png]
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Abstract

This project is a small-scale production initiative designed to increase survival of a weak but recoverable spawning aggregate of summer chinook salmon (Oncorhynchus tshawytscha).  The goal of this project is to prevent the extirpation of the ESA listed Johnson Creek summer chinook and begin its recovery through supplementation.  We intend to achieve this goal by rearing up to 310,068 chinook salmon smolts with acclimated releases back into Johnson Creek to achieve a minimum adult spawner escapement of 250-300 adults.  Success will be achieved when 350 naturally produced spawners or 140 redds are observed in Johnson Creek annually for 8 consecutive years. Supplementation under this project is planned for a minimum of 5 full salmon generations or 25 years.

The goal of this project is to establish baseline information on Johnson Creek summer chinook salmon spawning aggregate prior to supplementation and determine and improve the effectiveness of supplementation under the Johnson Creek Artificial Propagation Enhancement Program. This program will evaluate the benefits/drawbacks of using NATURES concepts in rearing and acclimated releases of juvenile chinook salmon smolts.  

The project will monitor and evaluate a supplementation program utilizing NATURES Rearing Systems (NATURES) concepts in rearing and acclimated releases. Johnson Creek Artificial Propagation Enhancement Monitoring & Evaluation (JCAPE M&E) project is responsible for monitoring and evaluating: 1. The collection and analysis of abundance and spawning distribution/success of upstream migrant jack and adult summer chinook salmon pre-, during, and post-supplementation of indigenous summer chinook salmon in the Johnson Creek system;  2. The collection and analysis of information on abundance, selected life history characteristics/patterns, and spatial distribution of Johnson Creek juvenile summer chinook salmon pre, during, and post supplementation of indigenous summer chinook salmon;  3. The collection and analysis of baseline information of genetic characteristics/patterns of, supplementation vs. natural summer chinook salmon pre-, during, and post-supplementation;  4. Evaluate operation of adult collection and holding facility for adverse impacts to resident and/or anadromous fish populations in Johnson Creek;  5. Monitor smolt production in the hatchery to evaluate health status, growth rates, and condition factors to compare supplementation fish with natural fish;  6. Determine effectiveness of acclimation of hatchery summer chinook salmon to increase the overall population of Johnson Creek summer chinook salmon;  7. Collection of baseline information on environmental conditions in Johnson Creek, with special attention to smolt emigration and adult spawning migration periods.

Project Perspective

Johnson Creek, a tributary in the South Fork Salmon River subbasin, is located in the Central Idaho mountains. This spawning aggregate has experienced significant decline in returning adult numbers over the past five decades.  Escapement levels in Johnson Creek have declined from a high of 486 redds in 1960 to a low of five (5) redds observed in 1995. Recruit to spawner values for Johnson Creek from 1985 to 1992 (after PATH analysis) show only two (2) years with a recruitment above the replacement value of one (Kucera 1998).  The Johnson Creek spawning aggregate is in significant decline, at low levels of abundance and high demographic risk of extirpation.  Snake River chinook salmon are listed as an threatened under the Endangered Species Act (ESA).  Provisional adult salmon escapement objectives indicate that Johnson Creek could support 1,681 fish (SRSRT 1994). The recovery goal as defined by (Lothrop 1998) would be achieved when 350 naturally produced spawners or 140 redds are observed in Johnson Creek annually for 8 consecutive years. 

The Johnson Creek Artificial Propagation (JCAPE) project proposes to increase the survival of summer chinook salmon in Johnson Creek by increasing egg to smolt survival through hatchery incubation and rearing (80% survival) as compared to wild/natural incubation and rearing (10% survival).  Enhancement to listed summer chinook is expected by providing the benefits of increasing adult returns through the use of acclimated juvenile releases.  Artificial production under this program is utilizing conventional NATURES Rearing Systems (NATURES). Success of this project is to increase the minimum adult escapement from the current level to 350 naturally produced spawners or 140 redds annually as stated above.

In addition to the minimum adult escapement number listed above success of the JCAPE supplementation program will be determined by the following criteria:

· natural smolt production;

· adult returns to Johnson Creek;

· retention of naturally-produced summer chinook salmon life history characteristics in the supplementation offspring populations; and

· the impact on the indigenous resident and anadromous fish  populations.

· numbers of naturally-produced juveniles leaving the Johnson Creek Basin;

· smolt-to-adult survival rates that are similar  between natural and supplementation fish (as measured by the number of adults returning to Johnson Creek);

· distribution of the species throughout its habitat with minimal straying into foreign areas within the basin;

· maintenance of natural fish run timing, age structure, and fecundity;

· minimal interaction of supplementation fish with other anadromous and resident fish;

· minimal numbers of Johnson Creek stocks straying to other basins. 

The NATURES concepts includes rearing fish in raceways equipped with cover, structure, and natural substrates that promote development of proper body camouflage coloration; feed-delivery systems that condition fish to orient to the bottom rather than the surface of the rearing vessel; training of fish to avoid predators; exercising fish to enhance their ability to escape from predators; supplementing diets with natural, live foods to improve foraging ability; and reducing rearing densities.  Development of natural rearing systems that minimize behavioral changes in hatchery-reared fish is identified as a priority (4.4d) in the proposed Recovery Plan for Snake river salmon (Schmitten et al. 1995).  The JCAPE project will be using the concepts of substrate, submerged cover, coloration, natural feeds, and modified feed deliver as the most important concepts in their design of production facilities.

NATURE’s research provides a foundation for development of conservation hatchery practices to protect native fish and to prevent hatchery operations from conflicting with the health of wild populations of Pacific salmon.  NATURE’s strategies are intended to provide “wild-like” fish from hatcheries that are more suitable for use in supplementation programs than conventionally reared fish. NATURE’s strategies also should help minimize potential genetic divergence between wild and hatchery-reared salmonids.  NATURE’s techniques have potentially broad application to restoration of depleted stocks, including those proposed for listing under the U.S. Endangered Species Act.

National Marine Fisheries Service (NMFS 1995) suggested revising rearing and breeding techniques to improve the quality of smolts, and manipulating water temperatures and diets to emulate natural growth.  Studies conducted at their Manchester Lab (Maynards et al 1996) suggests that decreasing rearing densities, using acclimation ponds and voluntary release strategies, and incorporating shade, substrate, cover, structure in rearing containers can increase post-release survival by making fish more like their wild counterparts. 

A number of significant documents have been written or are currently in review since the initiation of this project:

· National Marine Fisheries Service Endangered Species Act Section 10  Permits #1164 and #1147

· Fish & Wildlife Service Section 7 Biological Opinion 501.1100, 1-4-98

· Endangered Species Act Section 10 Application (Lothrop 1998)

· National Marine Fisheries Service Section 7 Biological Opinion Issuance of Section 10 Direct Take Permit for JCAPE, 7-16-98

· National Marine Fisheries Service Section 10 Permit (1998). 

· South Fork Salmon River Spring/Summer Chinook Benefit Risk Analysis. 1999 Draft PPRG (Production and Restoration Research Group).

· NEPA Document 1999 Draft  (Bonneville Power Administration)

· Johnson Creek Artificial Propagation Enhancement Broodstock Management Plan (Mavros and Gebhards 1999 Draft)

· 1998 Annual Report Johnson Creek Artificial Propagation Enhancement Project Operations and Maintenance (Daniel and Gebhards 1999 Draft)

· Monitoring and Evaluation Activities of Juvenile and Adult Fishes In Johnson Creek (Nelson and Vogel 1999 Draft)

· Johnson Creek Artificial Propagation Enhancement Site Evaluation and Design Development Report.  (FishPro 1999 Draft)

Activities associated with the JCAPE have been authorized under ESA Section 10 and Section 7 Permits and Biological Opinions.  These documents include ESA Section 10 Permit No. 1147, Permit No. 1134, FWS Section 7 Biological Opinion 501.1100,1-4-98-F4 (bull trout), ESA Section 10 Applications (Lothrop 1998), NMFS Section 10 Biological Opinion (1998). 

The monitoring and evaluation research outlined in this proposal relates directly Measure 4.2,Columbia River Basin Fish & Wildlife Program (NPPC 1994). Furthermore, Measure 7.1B (Conserve Genetic Diversity) stresses the need for evaluating the genetic and ecological impacts of outplanting hatchery fish on wild populations. Measure 7.3 (B)(7) stresses the need to monitor and evaluate future and ongoing major supplementation activities to answer critical uncertainties.  Finally, Measure 7.4 (D) (3) encourages the study of hatchery rearing and release strategies to improve survival and adaptation of supplemented fish.

The Recovery Plan also calls for genetic studies, evaluations of release strategies, and the development of smolt quality indices, all of which should accompany supplementation projects. 

Wy-Kan-Ush-Mi Wa-Kush-Wit: Volume I: 5B–14-22; Volume II: 2-118-127.  “Implement supplementation projects that have met the screening criteria of RASP (1992) and Cuenco et al (1993)”, which includes Johnson Creek.  “Establish additional programs for each of the subbasin tributary systems to monitor adult escapement and resulting smolt production, and to evaluate (by measuring the number of adults returning) the ability of managers to meet goals set by the Columbia River Management Plan.”  It is also recommended that the Johnson Creek project release up to 310,068 smolts annually to assist in rebuilding runs of anadromous salmonids in the Columbia River subbasin.

The Salmon River Subbasin Plan: Objective 5: states “Supplement where needed with genetically appropriate salmon and steelhead in the subbasin using stock specific escapement criteria capable of maintaining stock productivity, survival, and genetic diversity.”  It further lists the Johnson Creek project as a strategic approach to “Supplement naturally spawning populations with local broodstock to enhance natural production”.

Study Area

Johnson Creek is located in the Boise National Forest in the central part of Idaho (Figure 1).  It originates near Deadwood Summit at an elevation of 2322 meters and traverses in a northeasterly direction where it enters the East Fork South Fork Salmon River near Yellow Pine, ID at an elevation of 1417 meters.  Johnson Creek is approximately 51 kilometers long and the entire watershed encompasses 344 square kilometers (USGS, 1998).  The major tributaries to Johnson Creek are Riordan Creek, Trapper Creek, Burntlog Creek, Ditch Creek, Halfway Creek, Rustican Creek, Sheep Creek, Lunch Creek, Landmark Creek, Rock Creek and Boulder Creek.  I need to include description of the South Fork Salmon River subbasin (Secesh/SFSR/JC).

The landscape was formed by glacial and fluvial processes and is characterized by alpine ridges and cirques in the higher elevations and U-shaped valleys with broad bottoms in the lower elevations.  The geological characteristics of Idaho Batholith make the nutrient levels within the watershed low.  Water quality in terms of water chemistry is considered to be near or close to pristine.  However, the steep slopes and fragile soils within the watershed tend to make the landscape prone to erosion (U.S. Forest Service, 1995).

Roads are the foremost cause of erosion in the Johnson Creek drainage.  They have contributed to 90% of the management induced sediment.  Road erosion is the greatest in lower Johnson Creek within the Burntlog/Halfway subwatershed.  Landslides occur naturally and input sediment, substrate, and large woody debris, however, the frequency and magnitude of landslide events have greatly increased due to the construction of roads.  Landslide prone acreage within the Johnson Creek drainage consists of 10% of the landscape.  Fire has induced between one and fourteen percent of the total induced erosion and timber harvesting activities have yielded between one and four percent of the total induced erosion (U.S. Forest Service, 1995). 

Mean annual precipitation ranges from about 27.6 inches at Yellow Pine to 58.3 inches at Deadwood summit.  The average annual precipitation for the drainage is 32 inches (Forest Service, 1995).  Stream discharge is lowest in November/December and peaks in May/June.  The lowest recorded stream discharge was 21 ft3/s on November 20, 1979 and the highest recorded stream discharge was 6,230 ft3/s on June 17, 1974.  From 1928 to 1997, average annual stream discharge was 346 ft3/s (USGS, 1998).

The drainage supports many species of anadromous and resident fish in both lake and stream habitats.  Anadromous and resident fish populations consist of summer chinook salmon Oncorhynchus tshawytscha, summer steelhead trout O. mykiss, rainbow trout O. mykiss, cutthroat trout O. clarki , bull trout Salvelinus confluentus, brook trout S. fontinalis, mountain whitefish Prosopium williamsoni, longnose dace Rhinichthys cataractae, and sculpin Cottus spp.

The majority of the chinook salmon and steelhead spawning habitat is located between Deadhorse rapids and Moose Creek (river kilometer).  However, in 1985 four migration barriers from Burnt Log Creek to Trout Creek (river kilometers) were removed by Idaho Department of Fish & Game (Petrosky et al. 1985).  This enabled the passage of chinook salmon during low and moderate flows and increased spawning and rearing habitat by 395,000 m2 (IDFG, 1990).  Today, spawning to a lesser extent occurs from Landmark upstream to Whiskey Creek.
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Figure 2.  Location of Johnson Creek study area including screw trap and weir locations.

Background

This report describes monitoring and evaluation (M&E) activities that will help Johnson Creek Artificial Propagation Enhancement (JCAPE) managers decide how supplementation should be used to restore chinook salmon to Johnson Creek (a tributary in the South Fork Salmon River subbasin) in central Idaho.  Several information –gathering strategies are  proposed that, if implemented, will provide meaningful and cost-effective assessment of project status and impacts.  Monitoring needs, procedures, and products are discussed as they relate to supplementation theory, to JCAPE goals and objectives, and to assumptions (uncertainties) that have been judged critical to project planning and success.  We suggest ways that project uncertainties and associated risks can be minimized are through experimentation, monitoring, and evaluation.

In the present context, monitoring and evaluation is the process whereby key environmental variables, processes, outcomes, etc. are measured and assessed, and the results conveyed to managers so that proper and informed decisions are possible.  The process is a dynamic one in which new information resulting from monitoring and evaluation is continually fed into the evolving knowledge database.  To be effective M&E activities should have clearly defined and relevant objectives.  They should be designed and implemented in such a way as to yield unambiguous information, preferably using accepted sampling methods and performance (monitoring) variables.  The M&E guidelines provided in this report satisfy these criteria.

This project is a small-scale production initiative designed to increase survival of a weak but recoverable spawning aggregate of summer chinook salmon (O.tshawytscha).  The goal of this project is to prevent the extirpation of the ESA listed Johnson Creek summer chinook and begin its recovery through supplementation.  We intend to achieve this goal by rearing up to 310,068 chinook salmon smolts with acclimated releases back into Johnson Creek to achieve a minimum adult spawner escapement of 250-300 adults.  Success will be achieved when 350 naturally produced spawners or 140 redds are observed in Johnson Creek annually for 8 consecutive years. Supplementation under this project is planned for a minimum of 5 full salmon generations or 25 years.

The goal of traditional hatchery operations has generally been the production of the greatest possible number of adults for harvest and replenishment of harvest augmentation (RASP 1992).  Traditional operations have paid little attention to considerations such as the genetic identity, fitness, and larger ecological role of the fish they produce (Busack & Currens 1995, Dowling et al. 1996)

Traditional hatchery practices often selected for fish that had commercially or recreationally desirable characteristics; for some operations this meant selection for large body size, attractive coloration, or from ‘fighting’ characteristics (Dowling et al. 1996).

In recent years fisheries scientists and managers have frequently used the practice of supplementation as a tool to increase depressed populations.  Supplementation is generally understood to refer to the hatchery production of juvenile fish for the augmentation or restoration of a natural run.  However, there has not yet been consensus on the specifics of the term.  The Regional Assessment of Supplementation Project (RASP) defined supplementation as “the use of artificial propagation in the attempt to maintain or increase natural production while maintaining the long-term fitness of the target population, and keeping the ecological and genetic impacts on non-target populations within specified biological limits (RASP 1992).”  The Columbia River Inter-Tribal Fish Commission (CRITFC) has defined supplementation as “the act of releasing young, artificially propagated fish into natural spawning and rearing habitat.  As adults, these fish will return to spawn naturally in the stream where they were released rather than returning to the propagation facility.  (Also called outplanting).  (CRITFC 1995).” National Marine Fisheries Service (NMFS) has defined supplementation as “the use of artificial propagation for conservation and enhancement of natural populations,” and makes the point that “this definition is broad enough to include hatchery programs that temporarily are closed systems (such as captive broodstocks or hatchery reserve populations)...(Waples 1996).”  For the Purposes of this paper, and in order to differentiate supplementation from captive rearing we will use the CRITFC (PRRG 1999 draft) definition of supplementation:

The hatchery production of juvenile fish, (eyed eggs, fry, parr, or smolts) through a process involving the capture and spawning of hatchery and naturally produced adults.  These juveniles are released into the wild for the maintenance or enhancement of natural production. 

In the Columbia River basin many mitigation hatcheries have as their goal the restoration or augmentation of stocks of wild fish in order to maintain their genetic diversity and population size until such time as those populations are self-sustaining (PRRG 1999 draft).

Most authors agree that Pacific salmon species will not truly be protected until the underlying causes for their decline are resolved (i.e. Hard et al. 1992, Benzie 1993, Fleming 1994).  However, while work to ameliorate the causes of salmon decline is ongoing, improvements will likely not occur rapidly enough to save certain stocks.  In general, managers confronted with a declining or threatened stock of fish can seek to augment the stock through either supplementation or stock transfer.

Supplementation involves the use of hatchery facilities to reduce mortality rates at one or more life stages by removing individuals to a protected hatchery environment.  Most of the random variability in survivorship among Pacific salmonids occurs during spawning and early life (Botsford & Brittnacher 1998).  When supplementation is successful, it increases the numbers of offspring per spawner surviving until outmigration and, eventually, to return. 

In addition to the potential benefits, the co-managers acknowledge that supplementation programs also have potential risks associated with them (Cuenco et al. 1993, Waples 1995, Carmichael & Messmer 1995, Steward 1996).  For those reasons there is a high priority for developing a comprehensive monitoring and evaluation program to assess effectiveness and provide information to manage associated risks of the supplementation program.  

Regional Assessment of Supplementation Project (RASP 1992) listed four performance standards that must be included in the objectives of all supplementation projects: post-release survival, reproductive success, long-term reproductive performance, and ecological interactions.

Post-release survival is measured from the time of release to the time of adult return or harvest.  To improve post-release survival, evaluation projects should focus on learned behavior in the hatchery, physiological state of the hatchery fish, ecological factors such as predation and competition, and environmental factors such as flow and temperature patterns.

Reproductive success measures how well supplemented fish reproduce in the natural environment.  This is limited to those changes in the natural reproductive process induced by the hatchery environment but do not persist into the next generation.  Reproductive success is broadly defined by the number of offspring produced per spawner which is influenced by:  changes in average fecundity of the stock, pre-spawning mortality, large- and small-scale spawning distribution (homing to appropriate drainage or selection of quality spawning bed), spawning effectiveness (mate acquisition, redd digging capability, spawning timing, and egg retention), and survival of progeny of hatchery-reared fish across significant life history stages (egg-to-fry, fry-to-presmolt, and presmolt-to-smolt survival and recruit per spawner ratios).

Long-term performance is defined as the capacity of a population to persist in the face of evironmental variability while undergoing natural genetic change.  This trait has been shown just by the presence of these populations after all the environmental changes that have occurred over the past fifty years.  Long-term performance can be examined by evaluating changes in the ratio of recruits to spawners, overall egg to adult survival and survival between life history stages, genetic analysis (which would consider: extinction, loss of within-population variability, loss of between-population variability, and domestication (Busack 1990)), and by changes in life history patterns.

Ecological interactions of wild and supplemented are of importance, however quantifying these interactions is somewhat problematic and sometimes impossible.  Since fish when released become a part of the ecological matrix composed of the physical habitat and its counterparts, including predators and competitors.  These supplemented fish both effect and are effected by the environment they are released into with one of the effects being the impact interspecific fish as well as non-target species or races.  We must come up with performance standards to try and monitor for as many of these variables as possible.  RASP (1992) states that these variables must be derived from:

· factors limiting production, including identification of critical or unique seasonal patterns of habitat use by specific life history stages

· species-specific carrying capacities in mainstem reaches and tributaries;

· changes in critical habitat parameters (e.g., adult passage at dams and other obstructions; adequate in-stream flows for spawning, rearing, and outmigration water quality, especially impacted by such human activities as logging and grazing

· competitive and genetic interactions between resident (pre-existing) and anadromous trout (supplemented)

· interactions among supplemented and natural anadromous salmonids themselves (e.g., competition, predation, and residualism)

· specific times and places associated with large losses of outplanted fish and development of compensatory release strategies

NATURES Rearing

A goal of many fisheries restoration projects is enhancement of wild populations through release of hatchery-propagated fish.  Unfortunately, most past attempts to use hatchery-reared fish to rebuild naturally-spawning populations of Pacific salmon have yielded poor results (Moring 1986, Miller 1990, Cuenco et al. 1993).  Although the protective nature of hatchery rearing increases egg-to-smolt survival, the postrelease survival and reproductive success of cultured salmonids is often considerably lower than that of wild-reared fish (Green 1952, Miller 1952, Salo and Bayliff 1958, Reimers 1963, Chilcote et al. 1986, Nickelson et al. 1986).

Hatchery practices that induce domestication are considered prime factors in reducing fitness of hatchery fish for subsistence in natural ecosystems (Reisenbichler and McIntyre 1977, Nickelson et al. 1986, Hillman and Mullan 1989, Goodman 1990, Waples 1991, Hilborn 1992).  Present hatchery practices are geared toward mass-production under unnatural conditions (e.g., fish are reared in the open, over uniform concrete substrate; provided no structures behind or under which to seek refuge from water current, predators, or dominant conspecifics; held at high, stress-producing densities; surface fed; and conditioned to approach large, moving objects at the surface).  It is probable that physiological, behavioral, and morphological modifications resulting from this unnatural rearing environment are major factors in the poor postrelease survival of many standard hatchery-reared salmon.  For instance, hatchery fish often do not develop the proper cryptic coloration for the stream environment into which they will be released, and as a result, incur increased predation (Donnelly and Whoriskey 1991).

Theoretically, the fastest way to increase population numbers for depleted stocks of Pacific salmonids through release of hatchery-propagated fish to increase natural production.  The challenge is in developing protocols that increase postrelease survival of hatchery-reared salmonids, thereby fostering successful supplementation.

We believe the production of quality “wild-like” fish from hatcheries can be achieved through development of a Natural Rearing Enhancement System (NATURES) (Maynard et al. 1996) which reduces domestication. 

Use of substrate, overhead cover, instream structure, subsurface feeders, natural diets, exercise, forage training, and predator avoidance conditioning are the general experimental variables incorporated into NATURES research designs.

Adult Straying

When individuals from one stock of anadromous fish return as adults to a river basin that is not in their natal area, genetic mixing with local stocks can introduce different genetic traits into the local population.  This is a natural adaptation mechanism for salmon.  However, it has been the case with some hatchery stocks that they have not been properly imprinted in the past and have strayed in large numbers.  It is unlikely that straying would be an issue for the JCAPE proposed action, because the proposal is to raise fish from the local broodstock, acclimate and release them in the stream from which they were derived.  Under such conditions the fish are unlikely to stray into another basin.  However, if they did, the number of strays would be very small (less than 5% of adult returns). When hatchery breeding and rearing is used to supplement the populations of existing natural stocks in a particular area, a risk exists that hatchery conditions and practices will encourage artificial selection of fish and fish behaviors that are suitable for the hatchery environment but reduce the fish’s ability to survive in the wild.  For example, if the fish selected for broodstock are not taken at random from the natural population, researchers may inadvertently increase artificial selection pressure for earlier spawning.  Over several generations, if the fish are consistently spawned early, the hatchery population may mature weeks or even months earlier than the natural population.

Genetic Objectives

Genetic evaluation is critical for threatened species, such as the Johnson Creek summer chinook salmon.  The JCAPE broodstock management plan (Mavros & Gebhards 1999 draft) recommends conserving the remaining Johnson Creek salmon gene pool through supplementation. Genetic analysis of the DNA in tissues taken from the fish sampled would help establish and maintain self-sustaining populations in captivity and in the wild.  The lack of any genetic analysis would compromise the integrity of any broodstock program.  The evaluation of the genetic consequences of a supplemental hatchery program will include a combination of biochemical, molecular, and quantitative genetic techniques, fish culture, and field work with natural/wild Johnson Creek populations. 

Detailed genetic analysis of JCAPE summer chinook salmon stocks has not been completed at this time but a review of historical records of hatchery operations in the SFSR drainage suggests that the Johnson Creek stock is part of a metapopulation unit with the SFSR, East Fork South Fork Salmon River, and the Secesh River.  Genetic analysis by Waples et  al. (1993) found a relatively high degree of interpopulational diversity within the SFSR drainage (Johnson Creek, Secesh River, and SFSR McCall Fish Hatchery stocks).  Observed heterozygosity for Johnson Creek stock were 0.079 (n=97) for 1989, 0.06 (n=80) for 1990 (Waples et al.1993) and 0.023 (n=56) for 1982 (Winans 1989). This low level of heterozygosity in 1982 might indicate a genetic bottleneck for the Johnson Creek stock, but heterozygosity seems to have increased in 1989 and 1990. This might indicate a recovery but it also might indicate that certain brood years of the Johnson Creek stock might have very low genetic variability, possibly indication low inter-year genetic flow. The higher observed values of heterozygosity in recent years may also be the result of previous introductions or recent introgression from surrounding populations.  A more complete genetic baseline must be completed on all brood years and samples with n > 100 individuals must be used to determine if this low heterozygosity is persistent in the population. Also, until further studies determine the status of each stock, fish returning to adjacent streams in the SFSR drainage will be treated as distinct stocks to minimize the risk of losing unique locally adapted stocks from the South Fork Salmon River watershed.

JCAPE plans to use non-lethal molecular genetic markers for use with protected species in order to monitor genetic changes over time in natural and hatchery-supplemented populations using protein electrophoresis and DNA methods. Analysis of mitochondrial DNA and nuclear DNA variation was used by Powell (1998, pers. comm.) to study genetic differentiation within and among chinook populations and to construct a breeding matrix for 28 live East Fork chinook salmon maturing in captivity.  The matrix was used as a guide in spawning the fish to maintain available genetic variation, minimize genetic drift, and effectively utilize cryopreserved milt from 18 males that matured the previous year.  

Baseline genetic data

Baseline genetic data based on allozymes (Waples et al. 1993) has been established for broodyears 1989 and 1990 but there has not been any systematic sampling of the Johnson Creek population since then. We plan to augment this baseline with DNA genetic profiles based on annual sampling of adults returning to the weir. All adults will be non-intrusively sampled and a genetic pedigree will be constructed for each broodyear. Baseline data will also be collected of outmigrating juveniles collected at the screwtrap and from random fin clip samples of juveniles in the hatchery.

Monitor adults used as hatchery broodstock
Returning adults are the conduit for inter-brood year gene flow and the primary mechanics for monitoring genetic changes in stock genetic structure. Potential domestication effects during culture are measured by examination of representative samples an the successive life stages – parr, smolt and adult. Natural selection during the ocean phase of the life cycle is measured by differences between parr or smolts at stocking and returning adults retained for hatchery broodstock. The NPTH (Kincaid, 1997) genetic monitoring program examines parr, smolt and adult life stages to detect and measure the effects of cultural operations should they occur. Genetic structure is compared in hatchery reared and natural reared fish at two time suring the life cycle to detect and measure differences that may develop, prior to outmigration and again as returning adults.

Monitor hatchery progeny at parr and smolt stage

Progeny from spawned adults are sampled at the parr and smolt stages to detect genetic differences that may develop during hatchery culture. Sampling from hatchery groups requires special precautions to ensure that representative samples are drawn proportionally from each rearing unit holding fish. Each rearing unit is sampled using a composite sample drawn independently and equally from three or more locations in the rearing unit (Kincaid, 1997).

Monitor progeny of natural spawning (wild) fish as smolts

Natural spawned fish are sampled at two life stages, to determine changes in genetic variability, once as smolts prior to the start of outmigration and again as returning adults. The monitoring program also screens for genetic trends that may occur in successive generations due to genetic drift, natural selection, or inbreeding with supplementation program fish.
II
Goal and Objectives

A. Project Goal

The goal of this project is to prevent the demographic risk of extirpation of the ESA listed Johnson Creek summer chinook and begin its recovery through supplementation

B. Monitoring & Evaluation Goal

To establish baseline information on Johnson Creek summer chinook salmon spawning aggregate prior to supplementation and determine and improve the effectiveness of supplementation under the Johnson Creek Artificial Propagation Enhancement Program.

C.
Objectives

1. Collect and analyze abundance and spawning distribution/success of upstream migrant jack and adult summer chinook salmon pre-, during, and post-supplementation of indigenous summer chinook salmon in the Johnson Creek system.

Null Hypothesis 1:  Implementation of the Johnson Creek Artificial Propagation Enhancement (JCAPE) Program has not significantly increased the number of summer chinook spawning in the Johnson Creek system (Long-term performance, Reproductive success, RASP 1992).

Null Hypothesis 2:  Implementation of the JCAPE project has not altered run timing and spawner distribution in the Johnson Creek system (Reproductive success, RASP 1992).

Null Hypothesis 3: Implementation of the JCAPE project has no effect on interactions (competition or predation) with wild natural chinook salmon, bull trout, and other resident fishes (Ecological Interactions, RASP 1992).
2. Collect and analyze information on abundance, selected life history characteristics/patterns, and spatial distribution of Johnson Creek juvenile summer chinook salmon pre, during, and post supplementation of indigenous summer chinook salmon. 

Null Hypothesis 1: Implementation of Johnson Creek Basin supplementation has not significantly increased natural summer chinook production in Johnson Creek (Reproductive success, Post-release survival, RASP 1992).

Null Hypothesis 2: Implementation of Johnson Creek Basin supplementation has not significantly altered the life history characteristics of juvenile natural spring chinook salmon in Johnson Creek (Long-term performance, RASP 1992).

Null Hypothesis 3: Implementation of the JCAPE project has no effect on interactions (competition or predation) with wild natural chinook salmon, bull trout, and other resident fishes (Ecological Interactions, RASP 1992).
3. Collect and analyze baseline information of genetic characteristics/patterns of, supplementation vs. natural summer chinook salmon pre-, during, and post-supplementation.

Null Hypothesis 1: Implementation of Johnson Creek Basin supplementation has not significantly altered the genetic diversity and composition of natural summer chinook salmon in Johnson Creek (Long-term performance, RASP 1992).
4. Evaluate operation of adult collection and holding facility for adverse impacts to resident and/or anadromous fish populations in Johnson Creek

Null Hypothesis 1: Installation of the Johnson Creek adult weir does not have adverse impacts  to resident and/or anadromous fish populations in Johnson Creek (Reproductive success, RASP 1992).

5. Monitor smolt production in the hatchery to evaluate health status, growth rates, and condition factors to compare supplementation fish with natural fish.

Null Hypothesis 1:  Johnson Creek supplemented fish will not differ significantly in health status, growth rates, and condition factors with natural fish (Reproductive success, RASP 1992).

6. Determine effectiveness of acclimation of hatchery summer chinook salmon to increase the overall population of Johnson Creek summer chinook salmon.

Null Hypothesis 1:  Acclimation of summer chinook on Johnson Creek will not increase the overall population of Johnson Creek summer chinook (Reproductive success, Post-release survival, RASP 1992).

7.
Collect baseline information on environmental conditions in Johnson Creek, with special attention to smolt emigration and adult spawning migration periods. 

Null Hypothesis 1: Migration timing is not significantly correlated with the temperature profile of Johnson Creek.

Null Hypothesis 2: Migration timing is not significantly correlated with the discharge profile of Johnson Creek.

Objective 1: Adult Summer Chinook Monitoring

Collect and analyze abundance and spawning distribution/success of upstream migrant jack and adult summer chinook salmon pre-, during, and post-supplementation of indigenous summer chinook salmon in the Johnson Creek system.
Information collected with the installation of an adult picket style weir and performing intensive redd/carcass counts will allow us to evaluate the reproductive success of the adult summer chinook in Johnson Creek. Reproductive success is broadly defined by the number of offspring produced per spawner which is influenced by:  changes in average fecundity of the stock, pre-spawning mortality, large- and small-scale spawning distribution (homing to appropriate drainage or selection of quality spawning bed), spawning effectiveness (mate acquisition, redd digging capability, spawning timing, and egg retention), and survival of progeny of across significant life history stages (egg-to-fry, fry-to-presmolt, and presmolt-to-smolt survival and recruit per spawner ratios). 

Monitoring Design
Adult Collection

Collection and enumeration of adult summer chinook for the implementation of the supplementation program will be completed with the installation of a picket style weir installed in Johnson Creek approximately seven kilometers above the confluence of Johnson Creek and the East Fork South Fork Salmon River (See Figure 1).  The picket style weir consists of a guide fence and an up and down in-stream trap boxes (See Figure 2).  We will collect run timing information, morphological characteristics, genetic samples, samples for age analysis, and record all marks.  We will estimate efficiency and total escapement above the weir, utilizing a mark-recapture study comparing marked to unmarked carcasses and determine hatchery to wild fish ratios and fish per redd ratio.

Johnson Creek is a treatment stream under the Idaho Salmon Supplementation study.  This study will utilize information taken from other systems in the subbasin (Secesh, Lake Creek and South Fork Salmon Rivers) to evaluate relative abundance of upstream and downstream migrations, spawning escapement, and dispersion rates.  Those studies (ISS and Underwater Video Monitoring) will also help us quantify straying of Johnson Creek fish to those nearby systems.

Spawning Ground Surveys

Multiple pass spawning ground surveys will be conducted in Johnson Creek to determine the start, peak and end of the spawning period, enumerate redds, live fish, carcasses and determine relative abundance of spawners, determine annual and trend indexes, and enumerate escapement of summer chinook salmon.  The stream is divided into five sections.  Nez Perce Tribal employees survey from the mouth of Johnson Creek to the adult weir, Deadhorse rapids to Moose Creek (index area), and  Moose Creek to Burnt Log Creek.  IDFG personnel survey from Swamp Creek to Landmark bridge and from Landmark bridge to Old Burnt Log trail crossing (top of canyon).  IDFG personnel also survey 2 sections on Burnt Log Creek (a tributary to Johnson Creek).  These sections are from the mouth of Burnt Log Creek to Buck Creek and above Buck Creek (See Figure 1).

During the spawning ground surveys all carcasses of dead salmon are noted and basic information taken.  Information taken includes: length, (fork and mid-eye to hypural), scales and otoliths, (for aging), sex; spawning success, identifying marks; and tissue samples, (for genetic analysis).

Information taken from adult migrant trapping and spawning ground surveys will be used to help determine:

· Enumerate and record the date that adult summer chinook are captured in the upstream weir.  The trap should operate so that it is 100% effective.  However, fish that are passed upstream will be disc-tagged so that we can estimate how many fish may have escaped upstream prior to trap installation. 

· Develop a run-timing curve for hatchery and wild adults from Johnson Creek 

· Use scales and otoliths, CWT tags, and VIE tags collected to determine the ocean-age of adult chinook by sex, origin and brood year.

· Calculate from spawning groung surveys as well as weir trapping the pre-spawning mortality, large- and small-scale spawning distribution.

· Compare adults returning to Johnson Creek and determine their origin (supplemented or natural) and sex. 

· Compare the length at ocean-age (by sex and brood year) of naturally-produced adults to that of returning supplemented adults.

· Document spawning-timing, pass/keep scenarios and spawning matrices for summer chinook returning to JC trap.

· Calculate the fecundity (as a function of egg weight and total number of eggs per total fish weight) of each female chinook spawned for supplementation.

· Acquire CWT recovery information from agencies monitoring ocean fisheries, Columbia River sport, Indian and commercial fisheries, Snake River sport fisheries.

· Recover and decode tags from marked adults returning to JC and LSRCP South Fork Salmon facilities.
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Figure 3.  Example of a picket style adult collection weir. 

Objective 2: Juvenile Summer Chinook Monitoring

Collect and analyze information on abundance, selected life history characteristics/patterns, and spatial distribution of Johnson Creek juvenile summer chinook salmon pre, during, and post supplementation of indigenous summer chinook salmon. 

Monitoring Design
Emigration studies in the Johnson Creek will use a rotary screw trap to collect juvenile summer chinook salmon as they migrate from rearing areas to obtain survival, timing, estimate calculate emigration estimates, estimated total abundance, and document life history characteristics.  The emigration timing and abundance of wild and naturally produced chinook salmon and steelhead will be determined through a trapping and PIT tag marking program.  The emigrant "screw trap" will be operated in Johnson Creek to determine chinook salmon emigration abundance and timing through spring (ice out to June 30) and summer/fall (July 1 to ice in).  

PIT tag technology allows fish to be individually marked and subsequent observations made on marked fish without sacrificing the fish.  Presently, PIT tag monitors are used at six mainstem Columbia and Snake River dams to monitor PIT-tagged fish passage. 

We will PIT tag natural parr, pre-smolts and smolts for estimating survival, emigration timing, and travel times to Lower Granite, Little Goose, Lower Monumental, and McNary dams.  There will be 6,000 emigrating chinook salmon (and 500 steelhead) PIT tagged in Johnson Creek for each migration season for a total of 12,000 tags.  Recoveries of these tagged fish at downstream trap sites and at mainstem dams will allow us to determine the migration timing of these fish through the Johnson Creek basin and through Snake and Columbia River dams.  Data on smolt detection rates at mainstem dams will be compared among emigrant life history groups.  These groups exhibit two separate life history tactics we have identified in this drainage, fall and spring migrating juveniles.  We will also estimate the total number of chinook salmon migrating from rearing areas based on numbers of chinook collected in the traps and trap efficiencies. Detection rates at the dams only allow us to estimate relative survival from the time of tagging to time of detection and do not allow us to separate parr and smolt mortality.

This trap should allow us to quantify population characteristics/status at several juvenile life history stages: emigration (spring, summer/fall) from Johnson Creek (natal stream) and survival and timing of smolt movement past the lower Snake River dams (Lower Granite, Little Goose, Lower Monumental, Ice Harbor) and then into the Columbia system with McNary, John Day, Dalles, and Bonneville dams. 

In addition to collecting and marking fish at the emigrant screw trap summer parr will be collected in summer rearing areas and PIT tagged (goal of >700) to obtain summer parr survival estimates and movement patterns.  A portion of these summer parr  after tagged will be captured in the Johnson Creek screw trap, subsequent traps and hydro dams.  With this information we can calculate estimates of residence time, survival, movement patterns, emigration timing and population estimate of this life stage of summer chinook.

The floating rotary screw trap is located in Johnson Creek, 6.2 kilometers above the confluence of Johnson Creek and the East Fork South Fork Salmon River (See Figure 3).  Similar traps have been used to capture migrating salmonid species in New York and Alaska (Kennen et al. 1994; Thedinga et al. 1994). 

Summer Parr Tagging

In late July early August, when parr are large enough to tag (> 50% of the population is over 60mm) we beach seine and minnow trap summer parr on the fringes and slack water in rearing areas above the emigrant screw trap. Tagging of the chinook parr follow same methodology as PIT tagging fish from the emigrant screw trap.

Information taken from this objective will be used to help determine:

· Develop a run-timing curve for PIT-tagged fish that are captured in the emigrant trap.

· Determine the age natural fish by examining their scales, size of  fish and time of year captured to construct an age at migration, frequency-distribution curve

· Mark and release a portion of the fish captured in the trap upstream of the trap site.  Record the number of these fish that are recaptured.  Use these numbers to calculate trap efficiencies and relate trap efficiencies to stream flow.

· Use actual numbers captured along with trap efficiencies to develop an overall run-timing curve for naturally produced fish in Johnson Creek.

· Interrogate PIT-tagged summer chinook juveniles at the Snake and Columbia River Dams.  Estimate the number of tagged smolts arriving at the dams based on sampling efficiency rates at these dams.

· Calculate the proportion of wild and supplementation PIT-tagged smolts that reach the dams.

· Determine the ratio of juveniles per adult for each brood year by dividing the total number of juveniles from each brood year by the total number responsible for the production of those juveniles.

· Determine juvenile-to-adult survival for a given brood year by dividing the total number of juveniles from that brood year by the number of returning adults from the same brood year (tagged population and total population estimates).  Calculate the juvenile-to-adult survival rate for each brood year and production strategy (hatchery and wild from Johnson Creek).

· Determine juvenile-to-adult survival for a migration year by dividing the total number of smolts produced from that migration year by the number of returning adults from the same migration year.  Calculate the juvenile-to-adult survival for each migration year and production strategy.

· Compare the arrival times and migration success of the various groups of fish at the Snake and Columbia River dams.  In particular, focus on the comparison between supplemented fish and natural fish.

· Summarize and compare the relative outmigration success and outmigration timing of CWT and PIT-tagged groups of summer chinook through the Snake River and Columbia River transport and sampling facilities.  Statistical comparisons will be made with parametric or nonparametric techniques.

· Arrival timing and survival will be analyzed using PTAGIS databases and the SURPH model.

· Parr movement and survival will be analyzed using recaptures at the Johnson Creek screw trap in addition to all other traps and movement through the dams using the PTAGIS databases and the SURPH model.

Sample Sizes

Sample size requirements for determining survival to Lower Granite and McNary dams are estimated using the SURPH.1 (Smith et al. 1994) SAMPLE_SIZE program. Desired precision levels are established as 95% confidence intervals within ±5%. Using observed survival and detection probability rates from recent hatchery releases within the Snake River basin estimated minimum release groups of 800 (Lower Granite Dam) and 7500 (McNary Dam) smolts PIT tagged smolts (or smolt equivalents) will be required. Sample sizes to obtain juvenile life history (timing and distribution) data are based on obtaining 50 (30 minimum) individual observations at Lower Granite Dam.  Sample size will be adjusted as specific survival data from the South Fork Salmon River and Johnson Creek becomes available.
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Figure 4.  Rotary emigrant screw trap used to capture juvenile summer chinook salmon emigrating out of Johnson Creek.
Objective 3: Summer Chinook Genetic Monitoring
Collect and analyze baseline information of genetic characteristics/patterns of, supplementation vs. natural summer chinook salmon pre-, during, and post-supplementation.

Monitoring Design

Allozyme and DNA analyses will be used to generate baseline information regarding genetic variability, evolutionary relatedness and genetic distance.

The JCAPE Genetic Broodstock Management Plan (Mavros and Gebhards 1999) is being designed, based on the NPTH GMP (Kincaid 1997) template, states the need to collect baseline information by systematically sampling each generation in order to:

1. Detect genetic changes in gene frequency or total genetic variability.

2. Measure the amount of genetic change.

3. Identify possible causes of genetic change.

4. Identify management steps to reduce further changes.

Supplementation programs pose small immediate risk of extinction to wild stocks, but can set up conditions that increase the long-term risk (Kapuscinski and Miller 1993) such as low reproductive success of supplemental spawners.  This is the type of situation that a monitoring plan can be useful. The JCAPE Broodstock Management Plan and JCAPE Benefit/Risk Analysis will provide a systematic procedure to detect change in genetic structure that may occur in Johnson Creek summer chinook stocks over time. JCAPE will use this information to determine the causes of those changes and through adaptive management, try to rectify the situation. The NPTH GMP (Kincaid 1997) identified three special areas of concern that will be given special attention:

1. The sample of returning adults used as supplementation broodstock may not be representative of the natural stock,

2. The hatchery environment may exert selective pressures that increases domestication resulting in fish less fit for survival in the natural environment and,

3. The supplementation fish may contribute disproportionately to future generations resulting in reduced effective population size and genetic variability.

The genetic, inbreeding, outbreeding, and reproductive success research all require systematic sampling of several populations or subpopulations for several generations to address the research goals of characterizing genetically based measures for which hatchery and wild fish can differ and identifying ways to minimize this differentiation. These experiments are a critical step in answering unresolved questions about the genetic effects of hatchery fish and form a foundation upon which additional research can build.

Evaluation will also include a genetic assessment to ascertain if breeding protocol is maintaining wild stock genotypic variability. If deviations are identified between supplemented and wild chinook salmon a modification in the rearing of supplemented fish will be implemented to more closely mimic natural fish.

Conduct genetic analysis of Johnson Creek summer chinook population in order to determine within-population genetic variability.

Information taken from these methods will be used to help determine:

Evaluation: Data Analysis

Refer to Broodstock Management Plan (Mavros and Gebhards 1999 Draft)

Objective 4: Chinook Adult Weir Monitoring

Evaluate operation of adult collection and holding facility for adverse impacts to resident and/or anadromous fish populations in Johnson Creek

Impedence and efficiency studies will be conducted in order to quantify the efficency of the adult weir and any upstream or downstream impacts on resident and/or anadromous fish populations.

Monitoring Design

In addition to efficiency of the weir we monitor and evaluate the operation of adult collection (weir and trap) for adverse impacts to upstream and downstream movement of resident and/or anadromous fish populations in Johnson. To evaluate these potential impacts, weir impedance surveys will be conducted. 

Monitor upstream and downstream of the weir in regular intervals with multiple ground counts and snorkeling to enumerate redds, live fish, and carcasses of salmon that may be impeded by the presence of the adult weir.

Information taken from this objective will be used to help determine:

· Enumerate and record the date that adult summer chinook are captured in the upstream weir.  The trap should operate so that it is 100% effective.  However, fish that are passed upstream will be disc-tagged so that we can estimate how many fish may have escaped upstream prior to trap installation. 

· Quantify impacts to resident and/or anadromous fish and those impacts will aide in providing solutions/changes to the trapping operation to rectify those impacts.

Objective 5: Monitor Juvenile Chinook Smolt Production

Monitor smolt production in the hatchery to evaluate health status, growth rates, and condition factors to compare supplementation fish with natural fish.

Monitoring Design

Monitoring of salmon hatchery production reared under the NATURE’s rearing program allows for a measure of comparison across years. Collection of biological data during the rearing process assists proper evaluation of the hatchery product used in supplementation. An identifying group mark is required of hatchery fish by US vs Oregon. Mark type will be coordinated by co-managers to ensure compatibility with other programs. Rearing and release strategies can then be evaluated according to smolt emigration survival and adult return. Estimates of marking efficiencies/retention rates prior to release will be taken.

Survival of smolt releases to Lower Granite, Little Goose, Lower Monumental, and McNary dams using the SURPH.1 model will be estimated.  Determine smolt size influence on downstream survival. Compare acclimation release stategies for smolt to adult survival. Evaluation will also include a genetic assessment to ascertain if breeding protocol is maintaining wild stock genotypic characteristics. If deviations are identified between supplemented and natural chinook salmon a modification in the rearing of supplemented fish will be implemented to more closely mimic natural fish.

Monitor survival of supplemented fish into the SFSR system with PIT tag interogations at the IDFG trap in the SFSR.  Need to make sure that their trap is operational throughout the spring and fall trapping seasons.  Make recommendations on ways to improve trapping as to calculate emigration estimates.  Currently there is a five foot screw trap and they do not perform trap efficiencies so emigration estimates are not possible.  So the trap is documenting movement of fishes and maybe some survival of JC fish.

Information taken from this objective will be used to help determine:

· Monitor water quality parameters in each raceway which JC summer chinook are reared.

· Document rearing densities and loading factors for summer chinook salmon taken for supplementation.

· Collect and compare monthly measurements of length, weight, and condition factors for summer chinook salmon reared at McCall Fish Hatchery.

· Calculate and compare growth rates for summer chinook salmon reared at McCall Fish Hatchery.

· Conduct monthly fish health examinations on fresh dead or moribund, and healthy juvenile fish from index raceways of each species and stock of fish reared at McCall Fish Hatchery.

· Examine fish when unusual loss or behavior occurs by appropriate diagnostic methods.  Implement therapeutic or prophylactic measures to control, moderate or prevent disease outbreaks.

· Perform standard health and pathological tests coordinated with ongoing evaluations conducted by Idaho Fish & Game and U. S. Fish & Wildlife Service.

· Document egg-take, and egg-to-fry and egg-to-smolt survival rates for summer chinook taken for supplementation.

· Document number, size, time and release location for summer chinook salmon released into JC.

· Participate in planning process for ponding and rearing of all summer chinook.

· Prepare and submit tag, mark & release reports.

Objective 6: Evaluate Effectiveness of Acclimation

Determine effectiveness of acclimation of hatchery summer chinook salmon to increase the overall population of Johnson Creek summer chinook salmon.

We will be monitoring these fish with the emigrant rotary screw trap, adult weir and redd/carcass counts: Information with the above methods will allow us to evaluate the reproductive success of the adult summer chinook in Johnson Creek. Reproductive success is broadly defined by the number of offspring produced per spawner which is influenced by:  changes in average fecundity of the stock, pre-spawning mortality, large- and small-scale spawning distribution (homing to appropriate drainage or selection of quality spawning bed), spawning effectiveness (mate acquisition, redd digging capability, spawning timing, and egg retention), and survival of progeny of hatchery-reared fish across significant life history stages (egg-to-fry, fry-to-presmolt, and presmolt-to-smolt survival and recruit per spawner ratios). 

Monitoring Design

Monitoring of salmon supplementation production reared under the NATURES rearing program allows for a measure of comparison across years. Collection of biological data during the rearing process assists proper evaluation of the hatchery product used in supplementation. An identifying group mark is required of hatchery fish by US vs Oregon. All supplemented fish will be administered with a coded wire tag (CWT) (PMFC 1983; Blankenship 1990) and visual implant elastomer tag (VIE) (Haw et al. 1990; Kincaid & Calkins 1992; Frederick 1997) to evaluate recovery rates of releases, compare life history characteristics, broodstock management, survival rates, and emigration timing. Rearing and release strategies can then be evaluated according to smolt emigration survival and adult return. Estimates of marking efficiencies/retention rates prior to release will be taken.

The JCAPE project will be acclimating all supplementation fish using natural stream side channels or earthen ponds (to be constructed in 1999 or 2000).  The two acclimation facilities will be gravity fed from Johnson Creek.  Protocols for operation of the Johnson Creek acclimation facility will follow basic juvenile acclimation procedures consistent with IHOT guidelines (1995) and the JCAPE Annual Operating Plan.  The facility will be staffed 24 hours a day during the four to six week acclimation period. Smolts would be transferred into these facilities from the McCall Fish Hatchery beginning about March 1st and would be held for a minimum of 21 days, after which time they would be allowed to volitionally release.  All fish would be released from these facilities by April 15th.  These two separate acclimation sites on Johnson Creek will be monitored using PIT tagged groups.  The two acclimation sites will be used to evaluate/compare: time of release, release location, emigration survival and timing, travel time, and release size of smolts.

Sample size requirements for determining survival to Lower Granite and McNary dams are estimated using the SURPH.1 (Smith et al. 1994) SAMPLE_SIZE program.   Desired precision levels are established as 95% confidence intervals within 5% of the survival estimate.  Using observed survival and detection probability rates from recent hatchery releases within the Snake River basin estimated minimum release groups of 800 (Lower Granite Dam) and 7500 (McNary Dam) PIT tagged smolts (or smolt equivalents) will be required.  Sample sizes to obtain juvenile life history (timing and distribution) data are based on obtaining 50 (30 minimum) individual observations at Lower Granite Dam.

Release sites will record (by using PIT tagged fish) time of release and release location. Screw trap and the lower Snake River dams will capture and record emigration timing, and travel time.  Arrival timing and survival, for each of the above systems, will be analyzed using PTAGIS databases and the SURPH model.

After initial releases of supplemented fish are analyzed, adjustments could be made to the rearing of supplemented fish, to more closely mimic wild fish if deviations of size, location, emigration timing, and travel time.

· Determine smolt size influence on downstream survival. 

· Information that will be estimated/calculated from wild and supplemented juvenile summer chinook captured in emigrant traps and through passage through Lower Granite, Little Goose, Lower Monumental, and McNary dams will include: compare survival, emigration timing, travel times, estimated numbers, life history characteristics, and compare acclimation release strategies for smolt to adult survival. 

· Compare the run-timing of naturally-produced juveniles from supplemented juveniles.  Make this comparison for the estimated total run as well as the PIT-tagged migrants.

· Survival of smolt releases to Lower Granite, Little Goose, Lower Monumental, and McNary dams will be estimated using the SURPH.1 model.  

· Enumerate and record the date that adult summer chinook are captured in the upstream weir.  The trap should operate so that it is 100% effective.  However, fish that are passed upstream will be disc-tagged so that we can estimate how many fish may have escaped upstream prior to trap installation. 

· Compare the ocean-age by sex and brood year of supplemented chinook and natural chinook adults from Johnson Creek.

· Compare length at ocean-age (by sex and brood year) of adults returning from acclimated releases to that of adults returning from wild smolts in Johnson Creek.

· Compare the length at ocean-age (by sex and brood year) of naturally-produced adults to that of returning supplemented adults.

· Calculate the fecundity (as a function of egg weight and total number of eggs per total fish weight) of each female chinook spawned for supplementation.

· Acquire CWT recovery information from agencies monitoring ocean fisheries, Columbia River sport, Indian and commercial fisheries, Snake River sport fisheries.

· Recover and decode tags from marked adults returning to JC and LSRCP South Fork Salmon facilities.

· Compare the juvenile per adult ratios for fish spawned in the hatchery to the ratios for fish allowed to spawn naturally.

· Compare the migration success of naturally produced fish with that of supplemented fish.

· Determine and compare smolt-to-adult survival and juvenile outmigration performance of summer chinook smolts that are acclimated with natural summer chinook smolts that in JC.

Objective 7: Environmental Information

Collect baseline information on environmental conditions in Johnson Creek, with special attention to smolt emigration and adult spawning migration periods.

Monitoring Design

Collect water temperature and stream flow information on Johnson Creek.  A USGS gauging station (at the confluence of Johnson Creek and the East Fork South Fork Salmon River) has been collecting discharge (cfs) and staff height data since 1928.  During the smolt trapping (March through November) personnel record the staff gauge reading one to two times daily.

Portable temperature data loggers will be installed to compile temperature data year round on Johnson Creek.  Temperature loggers will be installed at the rotary screw trap, adult collection weir site, acclimation sites, and the USGS gauging station.  This will give provide a comprehensive database to analyze the relationship between temperature and flow in Johnson Creek and how those relate to summer chinook emigration and immigration patterns. Will also be taking water quality measurements at the screw trap, adult trap, and acclimation facilities.

Information taken from this objective will be used to help determine:

· Collect water samples from each of the sampling sites.  Collect these samples between 1000 and 1400 h, from the middle of the downstream edge of the pools and the middle of the riffle.  Collect these samples in June, July, August, September, and October, near the time when peak productivity would be expected.

· Conduct habitat inventories at each site.  Include basic limnological measurements such as water velocity, water turbidity, conductivity, pH, and water temperature.

· Conduct trend analysis, doing comparisons with flow and temperature and how they correlate with run timing of juvenile emigration and adult immigration.

Recommendations and Review

I
Goals Met: Supplementation a Success

Continue to Monitor

Reevaluate

Refine Techniques

II
Goals Not Met: Implement Change in JCAPE Strategies

Monitor: Data Collection

Evaluate: Data Analysis
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