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Klickitat URB Final Draft


SECTION 1. GENERAL PROGRAM DESCRIPTION
1.1)  Name of Program
Prosser URB Fall Chinook production program 

1.2)  Population (or stock) and species 

Up River Bright Fall chinook salmon (Onchorynchus tshawytscha).

Little White Salmon (LWS), Yakima and Marion Drain stocks.

1.3)  Responsible organization and individual:
Name (and title):  Joe Blodgett, Hatchery Manager, Yakama Nation, Fisheries Resource Management

Address:  P.O. Box 151, Fort Road, Toppenish, WA  98948

Telephone: 509-865-6262

Fax:  509-865-6293

Email: jblodgett@yakama.com
Name (and title):  James Dunningan, Research Biologist, Yakama Nation, Fisheries Resource Management

Address:  771 Pence Road, Yakima, WA  98902

Telephone: 509-966-4975

Fax:  509-966-7406

Email: dunningan@yakama.com
The URB fall chinook production program in the Yakima Basin is funded through John Day mitigation, the Mitchell Act, and the Bonneville Power Administration.  John Day mitigation funds are used to culture the LWS fish up to being transferred to the Yakima Basin.  Mitchell Act funds are used for final rearing and acclimation at the Yakima Hatchery.  Bonneville Power Administration funds are used to culture the in-basin Yakima and Marion Drain stocks.  

The program is authorized under the Columbia River Fisheries Development Program, Columbia River Fish Management Plan and US vs Oregon and the parties to this program, plan and court case are therefore involved in short and long-term production planning.

1.4) Location(s) of hatchery and associated facilities:  

Prosser Hatchery is located on the left bank of the Yakima River at RM 46.8 (latitude 46" 12' 51.36" N, longitude 119" 45' 42.53" W).  Marion Drain Hatchery is located on the left bank of Marion Drain at RM 14.1 (latitude 46" 20' 17.60" N, longitude 120" 28' 45.38" W).

Broodstock Capture: 

Prosser Dam and Chandler Canal (Yakima NORs), Marion Drain fish wheel (Marion Drain NORs), Little White Salmon (out-of-basin). 

Broodstock Holding to Maturity:

Prosser Hatchery, Marion Hatchery (for Yakima Basin broodstock), and Little White Salmon Nation Fish Hatchery (out-of-basin stock). 

Fish Spawning, Incubation, Rearing: 

Spawning:  Prosser Hatchery, Marion Hatchery (for Yakima Basin broodstock), and Little White Salmon Nation Fish Hatchery (out-of-basin stock). 

Incubation:  Prosser Hatchery, Marion Hatchery (for Yakima Basin broodstock), and Little White Salmon Nation Fish Hatchery (out-of-basin stock). 

Initial Rearing:  Prosser Hatchery, Marion Hatchery (for Yakima Basin broodstock), and Little White Salmon Nation Fish Hatchery (out-of-basin stock). 

Final Rearing and Acclimation: Prosser Hatchery and Marion Hatchery (for Yakima Basin and Little White Salmon stocks).

1.5)  Type of program:
The Yakima fall chinook program originated strictly as a mitigation program to mitigate for activities within the Columbia River Basin that have decreased salmonid populations.  Upriver production was to designed to mitigate for the loss of Tribal harvest opportunity as a result of reduced natural fall chinook runs above Bonneville Dam.  Since 1997, after being adopted into the YKFP, the program has evolved into a supplementation program, while still having mitigation responsibilities under US vs OR and the Columbia River Fish Management Plan.

1.6)  Purpose (Goal) of program:
The goal for Yakima fall chinook salmon is to supplement and enhance the two existing stocks of Yakima fall chinook, while preserving the stock characteristics and fitness of targeted stocks and keeping adverse impacts on non-target taxa within prescribed limits. “Enhancement” is defined in terms of natural production, and the project will be deemed a success if it results in a significant increase in the number of naturally spawned recruits, and meets objectives for genetics, harvest, and ecological interactions.  

1.7) Specific performance objective(s) of program 

These are the program objectives as stated in the Yakima Fall Chinook Planning Status Report (PRS) for the YKFP.

Natural Production 

1) Optimize natural production of fall chinook with respect to abundance and distribution.

2) Use supplementation as described by RASP (1991) (i.e., to increase natural production of Yakima fall chinook and increase harvest opportunities, while keeping genetic and ecological impacts within acceptable limits) to provide scientific benefits to the region.

Ecological Interactions 

1) Keep adverse impacts of fall chinook supplementation on non-target taxa of concern (NTTOC) within prescribed limits.

2) Limit losses of wild and hatchery smolts to native and exotic predators to levels that do not significantly limit the scope for increase in natural production.

Genetic 

1) Minimize genetic risks as described by Busack and Currens (1995) (extinction, loss of within-population variability, loss of between-population variability, and domestication selection) to Marion Drain and mainstem stocks.
Harvest 

1) Increase harvest opportunities for all fishers consistent with the requirements of genetic, natural production, and experimentation objectives.

Experimentation 

1) Use supplementation as described by RASP (1991) (i.e., to increase natural production of Yakima fall chinook and increase harvest opportunities, while keeping  genetic and ecological impacts within acceptable limits) to provide scientific benefits to the region.
1.8)  List of Performance Indicators designated by "benefits" and "risks"
A more in depth discussion of the monitoring and evaluation plan used to address performance question of the fall chinook program are found in the draft Yakima Fall Chinook, Planning Status Report (YKFP, 1998).   Program performance indicators are centered on the NPPC’s definition of supplementation developed by the Regional Assessment of Supplementation Programs (RASP):  “Supplementation is the use of artificial propagation in an 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 nontarget populations within specified biological limits” (RASP 1992).   

The four main performance indicator categories are natural production, harvest, genetics, and ecological interactions.  Some of these performance indicators are being implemented during the feasibility phase, while others need further refinement on how to implement or require additional monitoring facilities.   

All YKFP monitoring and evaluation activities for the fall chinook program are being designed to address the following performance issues:

Supplementation Issues
How is YKFP fall chinook supplementation performing in terms of:

1) Increasing natural production.

2) Increasing harvest opportunity.

3) Limiting genetic impacts to target and nontarget populations.

4) Limiting ecological impacts to nontarget populations.

Relative Hatchery Survival Comparisons

How do fish reared under various hatchery treatment(s) compare with wild fish (and possibly each other) in terms of:

5) Juvenile survival and associated traits.

6) Adult returns to fishery and spawning grounds.

7) Reproductive performance and associated traits.

8)  Juvenile ecological interactions with wild fish (a comparison if two hatchery treatments      are used, a straightforward evaluation if one.).

1.9)  Expected size of program
The US vs OR production goal is an out-of-basin release of 1.7 million Little White Salmon (LWS) fall chinook.  There is no long-term, defined production goal at this time for the Yakima and Marion Drain stocks.  Under the immediate feasibility study to meet experimental needs the Yakima and Marion Drain smolt production goals are 320,000 fish and 50,000 fish, respectively.
Table 1 summarizes the historic releases of hatchery fall chinook smolts made in the Yakima between 1983 and 1996, after which the program was modified to incorporate Yakima and Marion Drain NORs in the broodstock collection.  

	Table 1.  Summary statistics, LWS hatchery fall chinook smolt releases in the Yakima Subbasin, 1983 - 96.

	Year
	Hatchery Plants Above Prosser
	Hatchery Plants Below Prosser
	Hat. Smolt Survival

 To Prosser, 

Pen 

Reared

 Fish

 Only

(%)
	Hat. Smolt Survival To Prosser, Direct Releases Only

(%)
	Catch 

Rate In Oceanic And Columbia River Fisheries

 (% Of No. Tagged Fish Released)



	
	No.
	% Clipped
	No.
	% Clipped
	
	
	

	1983
	0
	N. A.
	323,796
	0
	N. A.
	N. A.
	NO DATA

	1984
	105,097

(Sunnyside Dam)
	100

(98.8% tagged)
	479,556

(84.6% Horn,

15.4% Prosser)
	21.5

(all Horn;

99,522 tagged)
	N. A.
	27.1
	.09%

	1985
	100,655

(Sunnyside Dam)
	100

(100% tagged)
	1,763,500

(52.4% Horn,

47.6% Prosser)
	6.1

(all Prosser,

all tagged)
	N. A.
	15.7
	PROSS = .09%

SUNNY = 0.0%

	1986
	97,460

(Sunnyside Dam)
	100

(96.1% tagged)
	1,547,700

(53.2% Horn,

46.8% Prosser)
	6.5

(all Prosser,

all tagged)
	N. A.
	32.2
	PROSS = .03%

SUNNY = 0.0%

	1987
	196,980

(Sunnyside Dam)
	100

(100% tagged)
	872,609

(all Prosser)
	22.6

(all Prosser,

all tagged)
	N. A.
	44.4
	PROSS = .15%

SUNNY = .09%

	1988
	444,795

(55.3% Wapato net pens,

44.7% Sunnyside Dam)
	100

(100% tagged)
	1,375,888

(all Prosser)
	14.5

(all Prosser,

95.6% tagged)
	22.6
	6.7
	PENS = .001%

PROSS = .005%

SUNNY = 0.0%

	1989
	540,198

(63% Wapato net pens,

37% Sunnyside Dam)
	90.6

(85% Wapato fish clipped and tagged;

100% Sunnyside fish clipped and tagged)
	1,430,316

(24% Horn,

76% Prosser)
	14.0

(18.4% Prosser fish clipped and tagged;

0% Horn fish clipped and tagged)
	18.5
	8.7
	PENS = .001%

SUNNY &

WAPATO = .0005%

	1990
	679,714

(70.6% Wapato net pens,

29.4% Sunnyside Dam)
	45.6

(39.9% Sunnyside fish clipped and tagged;

50% Wapato fish clipped, 48% Wapato fish clipped and tagged)
	880,344

(all Prosser)
	9.2

(9.2% Prosser fish clipped and tagged)
	38.0
	33.9
	PENS = .05%

PROSS & SUNNY = .05%

	1991
	478,916 

(Wapato net pens);

1,152,829

(Roza WW #3)
	100% Wapato fish clipped and tagged; 

all of the Roza WW#3 fish were ventral clipped, but none were tagged. 
	0
	N/A
	35.0
	31.4
	PENS = .04%

	1992
	0
	N/A
	0
	N/A
	N/A
	N/A
	No Data

	1993
	165,428

Frontage Rd.
	98.5% tagged, 100% clipped
	582,731

Prosser ?
	98.5% tagged, 100% clipped
	N/A
	5.5
	.005%

	1994
	0
	N/A
	1,703,892

Prosser Hatch.
	11.6%
	N/A
	N/A
	.001%

	1995
	0
	N/A
	1,694,188

Prosser Hatch.
	11.7%
	N/A
	N/A
	NO DATA

	1996
	0
	N/A
	1,885,504

Prosser Hatch.
	10.6%
	N/A
	N/A
	NO DATA


Table 2 reflects the current status of the fall chinook program with respect to release numbers and release location.

Table 2.  Summary of Yakima and Marion Drain hatchery fall chinook released in the Yakima Basin, 1997-2000.

	Release Year
	Little White Salmon
	Yakima Stock
	Marion Drain Stock

	1997
	1,700,00
	0
	1,200

	1998
	1,700,00
	0
	7,000

	1999
	1,700,00
	193,000
	11,800

	2000
	1,700,00
	200,000
	16,000


Adult fish harvested:   There is no specific harvest goal at this time, given the program is still in its feasibility phase.  The WDFW has an unofficial maximum harvest rate of 10% of the run size for the sport harvest.

Escapement goal:   There is no specific natural production goal.  This will be address in the coming years in part through the Yakima basin EDT modeling task for fall chinook. 

1.10)  Date program started or is expected to start.
The program started in 1983 with the first release 324,000 Little White Salmon hatchery smolts.  In 1997 the program was adopted into the YKFP.

1.11)  Expected duration of program:
This is an ongoing supplementation program designed to augment both natural production and, tribal and sport harvest.

1.12)  Watersheds targeted by program:
The Yakima River up to the Naches River confluence (RM 116) and Marion Drain a 19 mile long irrigation return ditch which enters the Yakima River at RM 82.6.

SECTION 2.  RELATIONSHIP OF PROGRAM TO OTHER MANAGEMENT OBJECTIVES
2.1)  List all existing cooperative agreements, memoranda of understanding, memoranda of agreement, or other management plans or court orders under which program operates.  Indicate whether this HGMP is consistent with these plans and commitments, and explain any discrepancies.
The supplementation program, and the HGMP describing it, are consistent with the following:

· The Columbia River Fish Management Plan 

· The U.S. vs Oregon court decision

· MOU with BOR (Prosser Hatchery)

· MOU USFWS (fish health)

· Mitchell Act Funds

· John Day mitigation funds

2.2)  Status of natural populations in target area. 
The two stocks targeted for supplementation are the Yakima (Yakima mainstem) and Marion Drain (exclusively spawned within the drain) stocks.

Figure 1 summarizes the estimated fall chinook escapement to the Yakima Basin (including below Prosser Dam) for years 1984-2000.

Figure 1.  The estimated fall chinook run to the Yakima Basin (includes below Prosser Dam), 1984-2000.
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2.2.1)  Geographic and temporal spawning distribution.  
Fall chinook spawn in the Yakima mainstem from RM 2 to approximately RM 116 (Naches River confluence), and in Marion Drain from its confluence to Harrah Drain.  Typical spawn time for fall chinook in the Yakima Basin is mid October through mid November.

2.2.2) Annual spawning abundance for as many years as available.

Presented in Table 3 is a summary of fall chinook counts in the Yakima River and Marion Drain.  

	Table 3.  Escapement Estimates.   Estimates of total Prosser Dam counts, basin-wide escapement, Marion Drain escapement and mainstem stock escapement for 1983 – 1999.   Basin-wide escapement estimated as total Prosser Dam count divided by 0.3, the assumed proportion of escapement above Prosser.  Marion Drain escapement estimated as the product of redd count and 9.3, the mean spawner/redd ratio observed in 1991 and 1992.  Escapement for the mainstem stock is the difference between basin-wide and Marion Drain escapement.

	YEAR


	PROSSER

WILD

COUNT
	PROSSER

HATCHERY

COUNT
	PROSSER

TOTAL

COUNT
	BASIN-WIDE

ESCAPEMENT
	MARION

DRAIN

REDDS
	MARION

DRAIN

ESCAPEMENT
	MAINSTEM

STOCK

ESCAPEMENT
	

	1983
	380
	--*
	380
	1267
	101
	939
	327
	

	1984
	1331
	--*
	1331
	4437
	81
	753
	3683
	

	1985
	273
	--*
	273
	910
	77
	716
	194
	

	1986
	733
	2
	735
	2450
	117
	1088
	1362
	

	1987
	511
	25
	536
	1787
	75
	698
	1089
	

	1988
	226
	6
	232
	773
	12
	112
	662
	

	1989
	623
	47
	670
	2233
	114
	1060
	1173
	

	1990
	1333
	172
	1505
	5017
	Not done
	--
	--
	

	1991
	897
	73
	970
	3233
	42
	391
	2843
	

	1992
	1527
	75
	1602
	5340
	41
	412**
	4959
	

	1993
	960
	105
	1065
	3550
	34
	316
	3234
	

	1994
	1248
	263
	1511
	5037
	29
	270
	4767
	

	1995
	1241
	79
	1320
	4400
	34
	316
	4084
	

	1996
	1291
	94
	1385
	4617
	26
	242
	4375
	

	1997
	-
	-
	1120
	3733
	16
	149
	3584
	

	1998
	-
	-
	1148
	3827
	22
	205
	3620
	

	1999
	-
	-
	1896
	6320
	24
	223
	6097
	

	Bolding indicates years where there is an obvious problem in the fish counts.  In particular the counts at Marion Drain are greater than the total number of fish observed passing Prosser.

* Conditions did not permit ad-clipped hatchery fish to be recognized.

** Escapement determined by Peterson estimate.
	


2.2.3)  Progeny-to-parent ratios, survival data by life-stage, or other measures of productivity for as many brood years as available.
Estimates of smolt passage at the Chandler Juvenile Monitoring Facility (CJMF) , brood year egg deposition for above-Prosser populations, egg-to-smolt survival and smolts per spawner are summarized in Table 3.  The most significant aspects of this data are the wide range in egg-to-smolt survivals – 0.2 to 10.9% -- and the fact egg-to-smolt survival has dropped dramatically over the last three brood years (1994 – 1996).   More importantly, in-basin productivity (smolt per spawner) has not reached replacement levels in five of the last seven years (indicated in Boldface in Table 3).  Mean smolt-to-adult survival for the above-Prosser populations for “complete” brood years is approximately 1.0% (range 0.4 – 2.5%) (Hubble 1997).  Therefore, on average, the above-Prosser population will not replace itself unless in-basin productivity is at least 100 smolts per spawner.

	Table 3.   Estimates of wild smolt passage at Chandler trap, brood year egg deposition for above-Prosser populations, potential egg deposition, egg-to-smolt survival and smolts per spawner, brood years 1983 through 1996.

	Smolt

YEAR
	SMOLT

PASSAGE

AT 

CHANDLER
	BROOD

YEAR

ESCAPEMENT
	BROOD

YEAR

PERCENT

MARION

DRAIN

SPAWNERS
	BROOD

YEAR

MEAN

FECUNDITY
	BROOD

YEAR

PERCENT

FEMALES
	POTENTIAL

EGG 

DEPOSITION
	EGG

TO

SMOLT

SURVIVAL

	SMOLTS

PER

SPAWNER

	1983
	103,521
	--
	--
	--
	--
	--
	--
	--

	1984
	42,586
	380
	58%
	5307
	38%
	773,152
	5.5%
	112

	1985
	68,181
	1,331
	56%
	5334
	39%
	2,760,472
	2.5%
	51

	1986
	33,380
	273
	54%
	5362
	39%
	577,027
	5.8%
	122

	1987
	154,307
	735
	52%
	5389
	40%
	1,582,911
	9.7%
	210

	1988
	76,205
	536
	50%
	5417
	40%
	1,175,922
	6.5%
	142

	1989
	27,849
	232
	48%
	5445
	41%
	518,392
	5.4%
	120

	1990
	110,792
	670
	45%
	5481
	42%
	1,533,626
	7.2%
	165

	1991
	55,083
	1,505
	43%
	5518
	42%
	3,527,824
	1.6%
	37

	1992
	253,455
	971
	40%
	5555
	43%
	2,330,083
	10.9%
	261

	1993
	148,709
	1,612
	26%
	5748
	47%
	4,352,850
	3.4%
	92

	1994
	195,613
	1,065
	30%
	5693
	46%
	2,782,742
	7.0%
	184

	1995
	33,385
	1,520
	18%
	5858
	49%
	4,375,474
	0.8%
	22

	1996
	6,504
	1,322
	24%
	5775
	48%
	3,628,114
	0.2%
	5

	1997
	33,865
	1,392
	17%
	5872
	49%
	4,038,508
	0.8%
	24

	Brood year = Smolt year – 1

Bolded years are those in which smolt to adult survival was below replacement levels.


The last three outmigrations (brood years 1994 through 1996) are the least productive yet observed.  Significantly, major high water events occurred during the incubation period for each of these broods, and for five of the six sub-replacement brood years.  The outmigration of 1993 (1992 brood) was the only sub-viable year that did not experience significant high water during incubation.  

It must be noted that the figures in Table 3 are subject to a major caveat: smolt passage estimates at the Chandler trap have never been rigorously “calibrated” for fall chinook.  In particular, a fall chinook diversion/entrainment relationship has yet to be developed.  All of the figures for smolt passage in Table 3 are based on the diversion/entrainment relationship for spring chinook smolts, which is the subject of intensive ongoing refinements.   In all the critical discussions on natural production capacity, optimal location of acclimation/release sites, etc., it cannot be forgotten that all plans reflect the accuracy of the smolt passage estimator at Chandler. 

2.2.4)  Annual proportions of hatchery and natural fish on natural spawning grounds for as many years as possible.
Currently, no information exists as to what the NORs to HORs ratio is on the spawning grounds or as counted past Prosser Dam.  

2.2.5)  Status of natural population relative to critical and viable population thresholds.  


This analysis has not been conducted.

2.3)  Relationship to harvest objectives  
There is essentially no Tribal harvest of fall chinook in the Yakima Basin, and the sport harvest, initiated in 1998, was estimated at 28 fish in 1998, 134 fish in 1999, and 313 in 2000 (Pers Comm., Jim Cummins, 2001).  The 2000 harvest rate in the Yakima mainstem was approximately 5.4%, which is the highest since the sport fishery began in 1998.  The unofficial maximum sport harvest rates is 10% of the estimated   

Out-of-basin harvest rates have not been estimated specifically for Yakima hatchery fish, but the total ocean and freshwater adult equivalent harvest rates for Upriver Bright fall chinook for return years 1989-1996 ranged from 33% to 73%.  

2.4)  Relationship to habitat protection and recovery strategies. 
Current major inhibiting factors to fall chinook production are: 

· Sublethal to lethal water temperatures typically by June below Prosser Dam (RM 47).

· Low flow conditions (especially in poor water years) between Prosser Dam and the Chandler power plant outfall.

· Predation by birds (especially in poor water years), and both native and exotic piscivorous fish (especially smallmouth bass).

· Loss of structurally complex rearing habitat.

· Excessive sediments from irrigation drains (though this is being slowly addressed in recent years) in major spawning areas.

· Smolt mortality associated with predation in the vicinity of bypass outfalls at Wapato, Sunnyside and Prosser Dams, and a number of smaller Yakima Basin dams (e.g., Marion Drain re-use diversion, Columbia and Richland Ditches at Horn Rapids Dam).

· Adult mortality associated with mainstem Columbia dams.

· Smolt mortalities associated with traversing mainstem Columbia dams and impoundments.

In recent years the DOE and the Roza-Sunnyside irrigation districts have made a concerted effort to reduce the amount of TDS through project return drains or pipes.  Most notably is Granger Drain, where turbidity levels have dropped from around 400 NTU’s to 25-30 in 2000.  This effort is being applied elsewhere in the basin to improve drain water quality.

The BOR is currently exploring a the feasibility of eliminating the Chandler Canal irrigation withdrawal at Prosser Dam with a “pump exchange” using Columbia River water to improve instream flows in this reach.

The YN and WDFW through the YKFP is investigating the impact of  smallmouth bass, pikeminnow, and bird predation on salmonid smolts in the Yakima Basin.

2.5)  Ecological interactions Describe salmonid and non-salmonid fishes or other species that could:
(1) negatively impact program  

Smallmouth bass and gulls concentrating at the fish bypass outfalls and dams appear to be the two predators having the most impact on fall chinook parr and smolts.

(2) be negatively impacted by program 

At this time no negative impact by the hatchery fall chinook program has been identified.

(3) positively impact program  

Results from the YKFP indirect predation study have shown that fall chinook smolt survival is positively correlated to both the total smolt (all salmonids) and total hatchery smolt (all salmonids) density at Prosser.

(4) be positively impacted by program 

No benefits to other salmonid species have been identified.  Generally, fall chinook smolts outmigrate after the peak outmigrations of spring chinook, coho and steelhead.

This stock of fall chinook appears to be well suited for this river and is probably providing food for scavenging wildlife and raptors, as well as providing nutrient enhancement that could increase the productivity of the watershed.

SECTION 3.  WATER SOURCE 
The Yakima River (Chandler Canal) and two wells supply the water needed to operate the Prosser Hatchery The Marion Drain Hatchery's water supply is pumped from Marion Drain and uses an infiltration gallery to pump ground water. 

SECTION 4.  FACILITIES 

Provide descriptions of the physical plants listed in this section, and three additional sets of information.

The Prosser Hatchery consists of the following:  Office, workshop, spawning shed, three adult/juvenile ponds, an incubation room, seven raceways (start tanks), 16 raceways, four circular tanks, steelhead kelt, collection raceways, chiller, backup electrical generator, freezer.

The Marion Drain Hatchery consists of the following:  spawning shed, two rearing/acclimation ponds, an incubation room, a shop, a mechanical building (with a back-up electrical generator), caretaker’s house.  
One, for programs that directly take listed fish for use as brood stock, provide detailed information on catastrophe management, including safeguards against equipment failure, water loss, flooding, disease transmission, or other events that could lead to a high mortality of listed fish.

Not applicable.

Two, describe any instance where construction or operation of the physical plant results in destruction or adverse modification of critical habitat designated for the listed species.

Not applicable.

Three, describe any inconsistencies with standards and guidelines provided in any ESU-wide hatchery plan approved by the co-managers and NMFS.
Specific fish culturing protocols used at the Prosser and Marion Drain hatcheries are discussed in Sections 4-9.

4.1)  Brood stock collection
Yakima Stock - Most fall chinook broodstock are collected out of Chandler Canal when the BOR dewaters it in the fall.  A small number of fish are collected at the Prosser Dam steep-pass ladder.  Broodstock are trucked (300 yards) to the holding ponds.

Marion Drain Stock- A fish-wheel is operated in Marion Drain to collect fall chinook broodstock.  Broodstock are trucked 8 miles to the raceway.

4.2)  Spawning
Yakima Stock - Fall chinook broodstock are held and spawned at the Prosser Hatchery.  One plastic lined pond (150 ft by 150 ft) is used to hold the broodstock.  All adults are held in the pond until ready to be spawned.  Fish are spawned in the spawning shed.  The unfertilized gametes are taken to the incubation room where eggs are fertilized.

Marion Drain Stock- Fall chinook broodstock are held and spawned at the Marion Drain Hatchery. A single raised, raceway (22 ft by 5 ft) is used to hold adult broodstock until spawned.  All adults are held in the pond until ready to be spawned.  Fish are spawned in the spawning shed.  The unfertilized gametes are taken to the incubation room where eggs are fertilized.

4.3)  Incubation
Yakima Stock - Prosser Hatchery has four deep troughs used for initial incubation (to eyed-stage) and 15 (16 trays/stack) vertical stacks (Heath trays) used for final incubation to hatch-out.

Marion Drain Stock- Marion Drain Hatchery has two deep troughs used for initial incubation (to eyed-stage) and 1 (16 trays/stack) vertical stack (Heath trays) used for final incubation to hatch-out.

4.4)  Rearing 
Yakima Stock – Fry are ponded at 1,100 fpp from the vertical stacks into the three upper, outside raceways.  When the parr reach 500 fpp they are transferred to the four lower, outside raceways.  

Marion Drain Stock-  The buttoned-up fry are transferred into one circular tank (6 ft diameter).  At 500 fpp parr are transferred into a single raceway (5 ft by 22 ft) where they remain through acclimate and release.

4.5)  Acclimation/release
Yakima Stock - When the parr reach 150 fpp they are transferred to the larger, portable raceways where they will be released.  Parr will be released directly into the river on-site at 65 fpp.

Marion Drain Stock- See Rearing Section above.  Smolts are released directly into the drain at (approximately RM 14) at 65 fpp.

4.6)  Other
None.

SECTION 5.  ORIGIN AND IDENTITY OF BROOD STOCK
5.1)  Source
Based on an electrophoretic analysis of allozyme samples collected from spawning fish in Marion Drain and the mainstem near Benton City in 1989 and 1990, Busack et al (1991) concluded that there were two genetically distinct stocks in the basin – the Marion Drain stock and the “mainstem stock”.  Subsequent analyses of allozymes from fish collected in the mainstem above Prosser Dam were indistinguishable from the Benton City samples.  Therefore, all mainstem spawners appear to belong to the same genetic group, which is indistinguishable from Hanford reach URB’s .  The Marion Drain stock, which genetically resembles Snake River fall chinook and Deschutes River (OR) fall chinook more than URB’s, appears to occur only in Marion Drain. It should be noted that the YN program has released from 400,000 to 1.7 million fall chinook smolts of URB stock throughout the lower half of the Yakima mainstem since 1983.  

5.2)  Supporting information
5.2.1)  History
Until 1997 Little White Salmon National Fish Hatchery was the sole broodstock source used in the Yakima Basin through the release of 1.7 million smolts.  Beginning in 1997 to present Yakima (either Yakima or Marion Drain stock) basin spawners were incorporated into the overall broodstock collection.

5.2.2)  Annual size 
Yakima Stock-  1996: 50 fish; 1997: 46 fish;  1998: 130 fish; 1999: 150 fish;  2000:  232 fish.

Marion Drain Stock-  1996: 4 fish; 1997: 4 fish;  1998: 5 fish; 1999:  14 fish;  2000:  8 fish.

5.2.3)  Past and proposed level of natural fish in brood stock. 
Broodstock composition is at least 90% comprised of hatchery spawners based on fin clips.  

5.2.4)  Genetic or ecological differences 
There are no known differences between LWS and Yakima stocks.  Given the release history of LWS fish into the basin dating back to 1983, one would expect similar genotypic and phenotypic traits between these two stocks.  In addition, the LWS, Yakima and Marion Drain stocks are all URB stocks.  There are, however, some known differences between Marion Drain and Yakima stocks.  The genotypic differences were presented in Section 5.1.  Phenotypic differences are, 1) the Marion Drain spawner population appears to have an unusually high jack component.  The mean fish per redd ratio (for 2 years of data) was 9.3.  The exact fish per redd ratio for the Yakima stock is unknown, but is thought to be in the normal 2.5 fish per redd range.  Marion Drain fry merge beginning in early February due to the warmer groundwater influence, compared with mid-April for the Yakima stock.  As a result, Marion Drain juveniles are thought to initiate smolt outmigration past CJMF earlier than Yakima smolts.

5.2.5)  Reasons for choosing 
Little White Salmon hatchery fall chinook were chosen to start this program because they were an URB fall chinook stock.  The Yakima stock is similarly an URB stock.  Priest Rapids, an URB stock, though geographically close to the Yakima Basin, were not available as they were dedicated to another mitigation program.  Bonneville (Oregon) was the only other source of URB fall chinook, but ruled out because of concerns with disease transfer issues across state lines. 

In accordance with the program goal of supplementing the natural population, Yakima and Marion Drain NORs were selected as broodstock.  One program objective is to ultimately meet the entire smolt production goal using Yakima and Marion Drain broodstock.  Because electrophoretic analysis has indicated a genotype difference between the Yakima mainstem and Marion Drain populations both populations are being supplemented with like kind NOR broodstock.  There are also phenotypic differences between these two stocks with respect to age class structure of the spawning populations and dates of fry emergence.

5.3)  Unknowns
None.

SECTION 6.  BROOD STOCK COLLECTION
6.1) Prioritized goals

While in the feasibility phase of the program the broodstock collection goal for the Yakima and Marion Drain hatcheries are 169 adults (50:50 sex ratio) and 32 adults (50:50 sex ratio), respectively.   These collection targets are based on the research needs of 320,000 and 75,000 smolts for the Yakima and Marion Drain hatcheries, respectively.

6.2)  Supporting information

6.2.1)  Proposed number of each sex.
The collection goal is 50% female and 50% males.

6.2.2)  Life-history stage to be collected (e.g., eggs, adults, etc.)
Both in-basin hatcheries collect adults, while the LWS fish are transferred in as pre-smolts.

6.2.3)  Collection or sampling design
Yakima Stock-  Broodstock are nearly exclusively collected from Chandler Canal in November using beach seines.  This is an interim collection site/method.  For several years now the canal has been routinely dewatered in the late fall to remove salmon and steelhead entrained into the canal.  Before 1997 these fish were released back into the river.  Now the fall chinook are being utilized for broodstock.  The Prosser steep-pass ladder, originally designed for broodstock collection, is hardly used by fall chinook (but works well for coho and steelhead), thus in the interim Prosser Hatchery is dependent upon fall chinook entrained into the canal to meet their broodstock collection goal.  Fish are randomly captured from the canal in that no purposeful selection criteria used.  However, females that are ripe (dripping eggs) are taken, knowing that if released into the river their chances of spawning successful are minimal.  Fish after being seined are placed into individual PVC tubes, carried up the bank, and placed into the hatchery truck. The fish are then transported (less than ¼-mile) and released into the adult holding pond.  Any steelhead captured (very few if any steelhead are typically entrained into the canal) are handled similarly as fall chinook and released back into the river at the Prosser boat ramp located in the forebay approximately ½-mile upstream of the dam.

Marion Drain Stock-  Broodstock are collected using a fish wheel located in the drain at RM 6.2.  The fish wheel is operated and manned 24 hours a day.  Fish are transported from the fish wheel using individual PVC tubes and placed in the waiting hatchery truck.  Fish are transported about 8 miles to the hatchery, where they are released into the holding raceway.  All fish collected are taken for broodstock.  No known selection biases are associated with the fish wheel, but this remains a point of further research.  No steelhead have been collected in the fish wheel in the three years of its operation.

6.2.4)  Identity
The Yakima broodstock collection is based on adipose and ventral fin clips used to externally mark the fish for experimental and non-experimental reasons.  To date, adults taken from Chandler Canal have predominately been clipped indicating their identity to the Yakima Hatchery.  A small portion of the broodstock are adipose present fish, which means the fish is either of NORs or HORs origin.  Presently these fish are not identified as to origin based on scale analysis.  There is a chance that a Marion Drain origin fish could be one of these adipose present broodstock, however, the probability is thought to be very low.  Most of the adipose present fish are likely to be Yakima hatchery fish originally released from the Yakima Hatchery.

6.2.5)  Holding
Broodstock are held for spawning in holding ponds or raceways until ready for spawning.  Fish are checked weekly for ripeness and spawned.  A formalin drip is applied weekly into the holding ponds to treat for fungus on the gills and any open wounds. 

6.2.6)  Disposition of carcasses
Carcasses are put back into the Yakima mainstem near the Prosser Hatchery outfall.

6.3)  Unknowns
None.

SECTION 7.  MATING
7.1)  Selection method
Ripe fish on a weekly basis are randomly spawned using three males and females at a time.  No directed selection of which males are spawned with females or visa versa.

7.2)  Males
Jacks are incorporated into the mating scheme in a random fashion.  Back up males are not used in the classical sense.

7.3)  Fertilization
Three males in a cup and three females in a bucket are fertilized.  Males and females are selected randomly.

7.4)  Cryopreserved gametes
Not being done.

7.5)  Unknowns
None.

SECTION 8.  REARING AND INCUBATION
INCUBATION:
8.1)  Number of eggs taken and survival objective to ponding

The egg-take has ranged from 50K to 320K since broodstock collection was initiated in 1997.  The egg-take goal is 350K.  The rearing protocol allows for an egg-to-smolt survival rate of 85%. The unwritten egg-to-ponding survival goal is 90%.  We have experienced a 92% survival in both hatcheries

8.2)  Loading density
Yakima Stock-  5,000 eggs per tray (Heath).  Egg size is not currently recorded. 

Marion Drain Stock-  5,000 eggs per tray (Heath).  Egg size is not currently recorded.   

8.3)  Influent and effluent gas concentration
Dissolved Oxygen is measured weekly and typically ranges from 8-12 ppm.  No monitoring of the effluent water occurs.

8.4) Ponding
Fry are ponded at nearly 100% button up.  This occurs at approximately 1,700 TUs.  The approximate fork length is 37mm at ponding.   Ponding takes places around January 22 for accelerated treatment and February 13 for the conventional treatment group.

8.5)  Fish Health monitoring
No atypical health issues have been experienced during incubation.  No formal fish health screenings occur during incubation.  However, adult broodstock are screened for routine bacteria and viruses at the time of spawning by USFWS.  

REARING:  
8.6) Number of fish ponded and survival objective to release 
The ponding-to-release survival rate goal is 90%.   

8.7)  Density and loading.
The rearing density criteria for both hatcheries are 0.75 lb fish per cubic foot of rearing space.

8.8)  Influent and effluent gas concentrations 
Dissolved oxygen is measured daily and typically ranges between 8-12 ppm.

8.9)  Length, weight, and condition factor.

No length information is recorded.  Weight is recorded regularly in terms of fpp throughout the rearing period. 

8.10)  Growth rate, energy reserves 
This activity is monitored by the USFWS through their routine fish health checks.

8.11)  Food type and amount fed, and estimates of feed conversion efficiency.

Both hatchery facilities use Moore Clark dry pellets appropriate to size of fish being fed.  Fry are fed at 5% of their body weight, and fingerlings and presmolts 2-5%.  Food conversion rates range from 1.0-1.3. 

8.12)  Health and disease monitoring.

Juveniles are screened monthly for routine bacteria, viruses and parasites by USFWS. 

8.13)  Smolt development indices, if applicable 

Has never been conducted.

8.14)  Use of "natural" rearing methods.
Not applicable. 

8.15)  Unknowns
None.
SECTION 9.  RELEASE
9.1) Life history stage, size, and age at release.  
For the past three years age-0 smolts have been released at 65 fpp from both facilities.  The LWS smolts are released at 90 fpp, which is the USFWS’ release goal.  

9.2)
Life history stage, size and age of natural fish of same species in release area at time of release.

Yakima Hatchery-  When the accelerated group is released in late April spring chinook smolts (~100 mm fork length), fall chinook smolts (~90-105 mm fork length) and steelhead (~150-200 mm fork length) smolts are outmigrating through this reach of the river.  Potential ecological interactions are being monitored through the YKFP indirect predation.

Marion Drain Hatchery-   The spatial and temporal distribution of salmonid and non-salmonid fishes in the drain at the time of the smolt release is not well known.  Small numbers of steelhead and coho are known to spawn in the drain, thus there is the potential for age-1 steelhead and coho to be present in the drain, however, this is not known with any certainty.  

9.3)  Dates of release and release protocols.
Rearing and release strategies are designed to limit the amount of ecological interactions occurring between hatchery and naturally produced fish. Fish are reared to sufficient size such that smoltification occurs within nearly the entire population, which will reduce retention in the streams after release. Rearing on parent river water or acclimation for several weeks to parent river water is done to ensure strong homing to the hatchery, thus reducing the stray rate to natural populations. 

Guided by the experimental design for the Prosser Hatchery program, the accelerated growth fish are released near April 22, and the non-accelerated fish the end of May.  These are both non-volitional, direct releases from the hatchery.  The one exception to these release dates occurs if extremely poor smolt survival conditions (i.e., high water temperatures and predation) are expected or are occurring.   

The Marion Drain smolts are released the end of March in a non-volitional manner directly from the hatchery.  

9.4)  Location(s) or release.

Yakima Stock- Fish are released directly from the Prosser Hatchery located at RM 46.8 into the Yakima mainstem.

Little White Salmon Stock- Fish are released directly from the Prosser Hatchery located at RM 46.8 into the Yakima mainstem.

Marion Drain Stock- Fish are released directly from the Marion Drain Hatchery into the drain located at approximately RM 8.

9.5) Acclimation procedures.

A non-volitional, direct smolt release is conducted at both hatchery facilities.  

9.6)  Number of fish released
Smolt release number are presented in Tables 1 and 2 in Section 1.9. 

9.6) Marks used to identify hatchery adults.

Returning hatchery adults are identified by a missing adipose fin, PIT,  and/or a ventral clip.
9.8)  Unknowns
These issues are discussed in Sections 8 and 10 of the draft Yakima Fall Chinook, Planning Status Report (YKFP, 1998).

SECTION 10.  MONITORING AND EVALUATION OF PERFORMANCE INDICATORS
(Note:  This section and Section 1.8 are being rewritten for compatibility with current work on performance indicators in the Columbia River basin, and in the Hood Canal Summer Chum Hatchery Plan.)

This section describes how the benefit or risk performance indicators listed in Section 1.8 will be monitored and evaluated, including whether funding, staffing, and other support logistics are available or committed to allow full implementation.  

The items below should be incorporated into the performance indicator list and the attendant monitoring and evaluation program.

10.1) Marking  

To evaluate the Yakima Hatchery accelerated and non-accelerated smolt release groups, 162K fish are ventral clipped (left and right) from each group.  Additionally, 2,000 fish are PIT tagged, and 1,000 are PIT tagged from the Marion Drain release.  

10.2)  Genetic data
There is currently no ongoing monitoring and evaluation activities associated with genetic profiling.  Additional information beyond what has been previously done (Busack, 1991) is not required to carryout existing M&E activities.

10.3)  Survival and fecundity
10.3.1)  Average fecundity
Mean fecundity is 4,932 and 4,611 eggs/female, respectively, for the Prosser and Marion Drain hatcheries.

10.3.2)  Survival
a)  Collection to spawning:  99%.

b)  Green eggs to eyed eggs:  95%.

c)  Eyed eggs to release: 90%.

d)  Release to adult, to include contribution to: 

(i) harvest- Based on multiple year’s of CWT recoveries, 53% of the hatchery fish are taken in the Zone 6 Tribal fishery and another 46% in the Coastal sport and commercial fisheries from Alaska to Oregon.  The first in-basin sport fishery in recent decades occurred in 1998.  The highest harvest rate observed occurred in 2000, at 5.4% (takes into account fish spawning below Prosser Dam; above Prosser Dam the sport harvest rate was about 1.8%).

(ii) hatchery brood stock-  For data complied through 1996, the mean smolt at release-to-adult survival rate was 0.04-0.06%, but 0.2% based on the CJMF smolt-to-adult survival rate (suggests a high initial loss immediately after release).

Based on the 2000 run size of about 2,000 fish past Prosser Dam the broodstock collection comprised 12% of the total escapement past Prosser Dam.

(iii) natural spawning-  For data compiled through 1996, the estimated smolt-to-adult survival rate is 1% for the above Prosser Dam population.

The spawning escapement past Prosser Dam was about 86% of the total run (~2,000 fish) in 2000.

10.4) Monitoring of performance indicators in Section 1.8

The following is a list of monitoring and evaluation activities being conducted under the YKFP for the fall chinook supplementation program.

1) Enumeration of adults (hatchery and natural) past Prosser Dam.

2) Enumeration of the total smolt outmigration (natural and hatchery) at the CJMF. Other parameters recorded are outmigration timing, size, and detection of PIT’ed fish at CJMF and mainstem dams.

3) Evaluation of the temporal and spatial distribution of the naturally produced juveniles in three of the main spawning/rearing areas- Benton, Granger and Toppenish-Wapato.  In addition, body size and relative abundance through time is recorded.

4) Monitor fall chinook outmigrants from Marion Drain.  This includes recording of timing and fish size.

5) Continuous monitoring of water temperature is done at selected mainstem and drain sites.  This data is used to examine growth rates and outmigrant timing with respect to water temperature.

6) The survival differences between the accelerated and non-accelerated hatchery treatments are being evaluated.  To make this evaluation a comparison in smolt-to-smolt and smolt-to-adult survival rates is being done. 

7) The incidence of fall chinook predation by pikeminnows, smallmouth bass and avian predators is being conducted.

10.5)  Unknowns or uncertainties identified in Sections 5 through 9

None.

10.6)  Other relevant monitoring projects

The WDFW sport fishery is sampled to determine age, recover CWTs, fork length and sex.  The spawning population below Prosser Dam (a non-YKFP project) is being sampled to estimate total redds deposited, bio-sample carcasses, take snouts for CWTs, and record any other external marks.

SECTION 11.  RESEARCH
11.1)  Objective or purpose

The fall chinook program is currently in its feasibility phase.  Two culturing treatments- accelerated and non-accelerated growth are being evaluated for hatchery-released fish.  The known thermal/predation issues in the lower Yakima River occurring in late spring when fall chinook typically smolt is the rational for this research.  The hypothesis is that accelerated growth smolts will outmigrate sooner than the non-accelerated fish and thus experience a higher smolt-to-smolt survival rate through the Yakima River.  

Life history research is being conducted on the natural population in the Yakima mainstem and Marion Drain.  The focus is on describing their growth rate, relative spatial distribution.  A rotary trap is operated in Marion Drain to learn the juvenile outmigration timing, duration spent in the drain, growth rates, and survival to CJMF.

Supporting research on the YKFP predation and indirect predation studies are  providing information on the impacts of predation upon the natural and hatchery fall chinook smolts.

11.2) Cooperating and funding agencies

The Yakama Nation and WDFW.

11.3)
Principle investigator or project supervisor and staff

The principle research investigator is Jim Dunnigan (YN) and Joe Blodgett (YN) is the Prosser Hatcher manager.

11.4) Status of stock, particularly the group affected by project

The Yakima fall chinook above Prosser Dam has been steadily increasing since 1990.  The 1996-2000, 5-year average is 1,551 fish, which is a composite of natural and hatchery fish.  The Marion Drain population is much smaller.  The 5-year mean spawner escapement (estimated) is 227 fish.  The trend has been flat through the 1990’s with no significant up or downward variation.  

11.5) Techniques:  include capture methods, drugs, samples collected, tags applied

The hatchery accelerated and non-accelerated treatment study being conducted at Prosser requires that a portion of these fish be PIT tagged, as well as, CWT’ed to evaluate differences in smolt-to-smolt and smolt-to-adult survivals.  The PIT tagging is conducted at the Prosser hatchery, and the CWT’ing at LWNFH prior to being transported to the Prosser Hatchery.  The Marion Drain hatchery fish are similarly PIT tagged and CWT to identify their origin, and their smolt-to-smolt and smolt-to-adult survival.

Beach seines are used to sample naturally produced fall chinook for the life history study.  Fish are anesthetized using MS-222, measured and weighted, and released on site after recovery.

Fall chinook captured in the Marion Drain rotary trap are anesthetized using MS-222, measured and weighted, marks recorded, and released on site after recovery. 

11.6) Dates or time period in which research activity occurs

Research activities for all field activities begin in February and end in late June after the fall chinook smolt outmigration is over.  

The marking activities associated with the hatchery fish is completed the previous fall prior to release.

11.7) Care and maintenance of live fish or eggs, holding duration, transport methods

The LWS fall chinook juveniles are transported by the USFWS using their hatchery transport trucks.  This is approximately a 4-6 hour trip.  As stated previously, both Yakima and Marion Drain broodstock are transported from their respective collection site to their respective hatchery holding ponding using the Yakama Nation hatchery truck.  The transportation duration for Prosser is a few minutes, and Marion Drain about 15 minutes.

11.8) Level of take:  number or range of fish handled, injured, or killed by sex, age, or size

There has been no take of listed steelhead for either the Prosser or Marion Drain hatchery programs.

11.9) Potential for / estimates of injury or mortality, and methods to reduce either

The actual number of mortalities in monitoring and evaluation field tasks is not recorded, however, mortalities or injuries to fall chinook or other salmonids is considered very minimal.   

11.10) Alternative methods to achieve project objectives

There are no other viable alternatives to address the research needs associated with either the Prosser or Marion Drain programs.  

There is a desire to collect Prosser broodstock at Prosser Dam, or by direct volunteers into the hatchery facilities.  Options are presently being discussed. 

11.10)  List species similar or related to the threatened species; provide number and causes of mortality related to this research project

None.

SECTION 12.  ATTACHMENTS AND CITATIONS
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		Steelhead

								Percent of run

		Run Year		Prosser		Roza		above Roza

		1983-84		1140				---

		1984-85		2191				---

		1985-86		2230				---

		1986-87		2463				---

		1987-88		2838				---

		1988-89		1162				---

		1989-90		845				---

		1990-91		834				---

		1991-92		2263		116		5.1%

		1992-93		1184		15		1.3%

		1993-94		554		28		5.1%

		1994-95		925		23		2.5%

		1995-96		505		92		18.2%

		1996-97		1106		na

		1997-98		1113		34		3.1%

		1998-99		1070		21		2.0%

		1999-00		1296		100		7.7%

		Mean						5.6%



Joel Hubble:
missing fish collected in the coho broodstock collection prosser steep pass

Joel Hubble:
preliminary # thru mid-March 2000.

Joel Hubble:
preliminary # thru mid-March 2000.

Joel Hubble:
preliminary #




