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09 February 2010

MEMORANDUM FOR THE RECORD

Subject: DRAFT minutes for the 04 February 2010 AFF/Appendix G meeting.

The meeting was held in the St. Helens Room at NOAA’s Portland Office.  In attendance:

	Last
	First
	Agency
	Office/Mobile
	Email

	Clugston
	David
	USACE-NWP
	503-808-
	David.a.clugston@usace.army.mil

	Ehlke
	Robin
	WDFW
	
	Robin.ehlke@dfw.wa.gov

	Fredricks
	Gary
	NOAA
	503-231-6855
	Gary.fredricks@noaa.gov

	Fryer
	Jeff
	CRITFC
	
	fryj@critfc.org

	Baus
	Doug
	USACE-RCC
	503-808-3995
	Douglas.M.Baus@usace.army.mil

	Benner
	David
	FPC
	503-230-7564
	dbenner@fpc.org

	Cordie
	Bob
	USACE-TDA
	541-506-7800
	Robert.p.cordie@usace.army.mil

	Dykstra
	Tim
	USACE-NWW
	509-527-7125
	Timothy.A.Dykstra@usace.army.mil

	Fredricks
	Gary
	NOAA
	503-231-6855
	Gary.fredricks@noaa.gov

	Hausmann
	Ben
	USACE-BON
	541-374-4598
	Ben.j.hausmann@usace.army.mil

	Hevlin
	Bill
	NOAA
	503-230-5415
	Bill.hevlin@noaa.gov

	Klatte
	Bern
	USACE-NWP
	503-808-4318
	Bernard.a.klatte@usace.army.mil

	Kruger
	Rick
	ODFW
	971-673-6012
	Rick.kruger@coho2.dfw.state.or.us

	Lorz
	Tom
	CRITFC
	503-238-3574
	lort@critfc.org

	Mackey
	Tammy
	USACE-NWP
	541-374-4552
	Tammy.m.mackey@usace.army.mil

	Stephenson
	Ann
	WDFW
	360-906-6769
	stephaes@dfw.wa.gov

	Wills
	David
	USFWS
	360-604-2500
	David_wills@fws.gov

	Welch
	Kasey
	USACE BON
	541-374-4548
	Kasey.m.welch@usace.army.mil

	Rerecich
	Jon
	USACE BON
	541-374-7984
	Jonathan.G.Rerecich@usace.army.mil


Byrne, Kiefer, and Peery called in.
1. Handouts

1.1. NOAA Fisheries memo.
1.2. Temperature and Handling of Adult salmon and steelhead paper.
1.3. Appendix G change forms.

2. What the likely benefits are relative to harvest management by increased sampling effort (does a more precise fish run estimate give you more accurate harvest management)?  Clugston started by discussing the need to get to what the benefits really are to changing the protocols.  He would like to get a better idea of the cost/benefits of the proposed changes.  Kruger would like to see information on the improved accuracy of the estimated run size and how does that reduce the over-harvest.  Clugston said you may not get increased accuracy with increased precision.  
2.1. Fryer suggests they haven’t had a good enough sample size to know what increased sampling can do for the harvest.  
2.2. Byrne stated that the US v Oregon states that a B steelhead is greater than or equal to 78cm.  If the only question was about size of steelhead, investment in video technology could get that information.  The point estimates would have tighter error bars if more fish were sampled and you can do that without handling fish.  Just need to invest in proper technology and get the right person doing the work.  
2.3. Fryer suggested that the video wouldn’t work as well since you need to know how far the fish is from the glass and have video at different angles.  
2.4. Byrne suggested those are technical issues that experts could figure out.  Fryer suggested he is an expert.  Rerecich suggested Fryer approach Northwest Marine Technology (NMT) since they use video to tag and clip 30,000 fish during a day.
2.5. Elhke commented that some TAC members have put proposals out there but they haven’t been funded. 
2.6. Fryer suggested that the wide error bands doesn’t lead to a lot of confidence in the data for managing harvest.
2.7. Wills asked why the upper end of the confidence interval isn’t used so the error is in favor of the fish.  Fryer suggested that there wouldn’t be a fishery then.  Fredricks commented that he asked for that sort of information last time.
3. What are the likely costs to adult fish escapement (temperature exposure effects)?

3.1. reference Appendix A from Peery's report
4. Appendix G change forms.

Clugston noted that USACE wants to do what we can to assist in improving stock assessments for harvest management but needed to better understand the real benefits to listed fish expected from this actions considering the potetntial direct and indirect negative effects on listed adults (cost in terms of reduced system adult escapement and/or reduced spawning success).  

Questions as to if there are any real benefits to listed fish from increased sampling at the AFF

1   Not surprising that increases in sampling and sample size reduces the CI.  I guess, one of the real questions is how does that translate into better harvest management considering the level of precision of harvest estimates that make up the other critical element in managing harvest.  Is there any empirical evidence from past stock harvest management that shows a relationship between higher run sample size and more accurate management of harvest and next year return estimates.   Is there a relationship between small sample sizes and overharvesting.  Do larger sample sizes reduce the disparity of estimates of runs size between estimates at BON vs estimates at LWR or are those disparities related to the errors associated with determining A vs B run because of the size overlaps?

2.  Does high precision actually lead to better accuracy is this case?  If a lot of the sampled fish designated B run steelhead are actually A run at both BON and LGR (there is a pretty good percent of size overlap if I recall correctly - was it around 30%?), wouldn't that contribute to potentially large inaccruacies of both stock run size and harvest even if you had high precision?

Progress was made on working out the issue between US V OR sampling increase desires and regional concerns about negative effects on listed fish related to the requested changes in operation, especially as they relate to temperature exposure.   

Ballpark levels of targeted sample sizes desired are for about 2000 SH, 700-900 of each other salmon stock over the run of those fish.  They also mentioned that the genetic sampling folks are looking at the desire to sample around 225 fish per week across the season.

4.1. 10AppGBON001
4.2. 10AppGBON002

4.3. 10AppGBON003

4.4. 10AppGBON004

                                                                  January 20, 2010                          F/NWR-5

FILE MEMORANDUM   

FROM:            Gary Fredricks

SUBJECT:      Bonneville Dam Adult Fish Facility Usage 

During the past two years there have been several discussions regarding use of the Bonneville Dam Adult Fish Facility (AFF).  These discussions has resulted in an effort by the agency conducting most of the sampling, the Columbia River Intertribal Fish Commission (CRITFC) to pursue several changes to the established fish trapping and handling protocols in the Corps’ annual Fish Passage Plan.  This memo provides background information on this issue and documents NOAA Fisheries’ technical responses to the proposed change requests.

Background:

The NOAA 2008 US v. Oregon Biological Opinion incidental take statement requires “statistically valid estimates” of fishery related impacts to listed species as a result US v. Oregon related harvest activities.  Specific sampling rates, locations or allowable take in numbers of fish are not identified in this opinion.  The NOAA 2008 FCRPS Biological Opinion includes by reference the Corps’ annual Fish Passage Plan (RPA 32).  This RPA specifically calls for inclusion of safe trapping and handling protocols and these are included in Appendix G of the plan.  These protocols have been developed over several years by the regional fishery managers through the Fish Passage Operations and Maintenance Team (FPOM).  Neither biological opinion requirement (statistical validity or safe handling protocols) takes precedence over the other.  NOAA expects all the parties involved in the actions requiring these biological opinions to work towards obtaining the best possible fishery management data while respecting the protocols developed for safe fish trapping and handling.  The benefits of the sampling requirements and the effect this sampling has on sampled fish and all fish affected by the sampling of those fish are a shared burden among all the parties involved in these actions.  If existing methods or facilities are inadequate to meet the harvest management and safe fish handling goals, then new methods and facilities must be developed.

The current regional discussion is focused on the Bonneville Dam AFF. A review of the AFF trapping and handling practices occur each year by the FPOM and changes are routinely made.  These changes usually address some issue of fish safety and often end up further restricting sampling efforts.  Many of these restrictions are due to the age and original design of the Bonneville adult trap.  Recently, the parties responsible for harvest management, primarily members of the US v. Oregon Technical Advisory Committee (TAC), have pushed for reducing some of these protective sampling restrictions – especially those relating to handling fish during periods of high water temperatures.  The following changes requested by CRITFC are listed by their section number in Appendix G of the 2009 FPP along with our NOAA Hydropower Division response. 

FPP Change Form Requests:

1.2.  Includes restrictions on how the Corps can terminate trapping.  Response: This is at the discretion of the Corps.

1.14.  Removes the 100 cm restriction on fish size in the anesthetic tank.  Response: Only if the tank is enlarged to accommodate fish of this size.

3.2.  Increases the number of sockeye that can be in the anesthetic tank from four to eight when water temperatures are below 70 degrees F.  Response:  Sockeye are smaller fish, however, we are concerned that the research/monitoring personnel may not be able to keep track of the sedation status of this many fish in the tank.  We can agree with an increase from four to six sockeye at one time.  Anesthetic chillers discussed by CRITFC may help with this issue.  Increasing the four fish limit will be reconsidered if sockeye mortality at the facility rises.

3.3.  Increases the number of sockeye allowed in the small recovery tank from one to two and allows one sockeye to be in this tank with another salmonid species.  Response:  We agree with adding the additional sockeye with another sockeye but do not agree with adding a sockeye with another species.  As the larger fish wake up they can thrash in this small tank injuring a smaller fish.

3.9.  Eliminates the center dividing panel in the ladder pool directly below the picket lead that directs fish to the AFF and allows all pickets in this lead to be in the down (blockage) position during fish trapping.  Response:  We recognize the importance of sample representativeness and the jack to adult ratio data presented by CRITFC appears to support the claim that the dividing panel (installed in 2009) may be causing a biased sample towards increased percentages of jacks.  While this analysis has some problems, mainly dissimilar sampling periods, it does appear sufficiently robust to support the concern of sample bias during the sampling period.  While we would rather see an additional year of analysis, we can support removal of this divider and the use of four pickets, but not without limitations.  The four pickets down operation should not exceed four hours and should be further limited by Washington Shore Ladder fish (all species) passage density.  The sampling agencies, along with the FPOM, will need to develop these density dependant criteria prior to the fish trapping season.  Also, fish density in the ladder pools below the AFF picket lead must be monitored hourly by the sampling agency and as frequently as possible by the Corps biologists to assure fish densities are reasonable for the ladder size.  Picket down time should be based on the previous days’ ladder counts and the observations at the picket lead.  The project fish biologist should be ultimately responsible for assuring fish safety in the fish ladder.

4.1.  Removes restrictions for operating the trap when water temperatures exceed 70 degrees F.  Response: We disagree with the proposed changes.  The previous exception for US v. Oregon requirements will continue for temperatures between 70 and 72 degrees, however, all trapping will stop once water temperatures meet or exceed 72 degrees F. 

4.1.2.  Modifies the way water temperatures will be monitored.  Response:  we support improving the monitoring method in such a way that the trapping personnel are notified of trap openings and closures in a way that allows for daily planning.  However, the exact method (instantaneous readings, data logger averages, internet based TDG monitor averages) will still need to be worked out between the project biologists and the sampling personnel.  

4.2.  Increases sampling hours from four to six when temperatures are between 70 and 72 degrees and allows one day per week sampling when water temperatures are between 72 and 74 degrees.   Response: we disagree with these changes.   Sampling durations should not change and no sampling should occur at or above 72 degrees.  We do agree that sampling in the facility can occur for one hour after the 0600 to 1000 period (or whenever the leads are lifted).  In any case, all pickets must be pulled at or before 1000. 

4.12.  Removes restriction that normal sampling cannot resume until daily average water temperatures have dropped to 69.5 degrees F.   Response:  We agree to modify this daily average temperature trigger to 69.9.  This small change can increase the sample period by a week or more at a critical time when it is needed to improve B-run steelhead harvest management.  

4.3.  This would increase the number of sockeye that can be in the anesthetic tank when water temperatures are above 70 degrees from three to six.  Response:  This section should remain unchanged, it is unlikely that there will be sockeye passing the project at these temperatures anyway.

4.5.  Increases the number of sockeye in the small recovery tank from one to two.  Response:  we can accept this change, if is necessary.

Conclusion:

We do not take these changes to the trapping protocols lightly or without some apprehension.  To be clear, these changes will increase the stress for fish passing the lower Washington Shore ladder at Bonneville Dam.  This increased stress, from increased delay, crowding and handling, and may result in increased prespawn mortality of all salmonid stocks that pass Bonneville Dam during the trapping period.  Clear analysis of the benefits of improved sampling rates or the latent effects of the trapping effort are lacking.  We can only speculate that these protocol changes are justified, and that fisheries impacts will be reduced as a result of the collection of this information and overall improvements in the management of the Columbia River fisheries, as claimed by the members of TAC and the trapping agencies.  As such, we only intend that these protocol changes be in effect for the 2010 trapping season and are subject to further modification or elimination as a result of the normal annual FPP review process.

Finally, the NOAA section 10 permit conditions are being reviewed and may be modified with the following new conditions:

1.  Adult trapping will cease when water temperatures equals or exceed 72 degrees F. in the ladder system that includes the trap.

2. Adult trapping will cease or be modified to reduce densities when fish density in the ladder (if fully blocked for trapping) and trapping tanks exceeds XXX pounds of fish per cubic foot of water.  (Ratio still under consideration - Bell 1986, suggests 1 lb/0.3 cu ft of water.)

Review Paper

Temperature and handling of adult salmon and steelhead at Bonneville Dam

Prepared by

Christopher A.  Peery, Fish Biologist

Idaho Fisheries Resources Office

U.S. Fish and Wildlife Service, DOI

Ahsaka, Idaho

This paper provides information on temperature tolerances and effects on behavior and physiology of adult salmon Onchorhychus spp. and steelhead O. mykiss.  This summary was developed in response to a request to sample adult migrants at the Adult Fish Facility (AFF) at Bonneville Dam during warm water periods (> 22°C, 72°F).  

Runs Affected

Warm water temperatures > 19°C typically occur from mid-July to early September in the Columbia River at Bonneville Dam.  During that time the most prevalent runs present are summer steelhead and fall Chinook salmon O. tshawytscha (Figure 1).  The late portion of the sockeye salmon O. nerka run and early portion of the coho salmon O. kisutch may also be exposed to warm water conditions, depending on the year.  
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Figure 1.  Ten-year average counts of adult Chinook salmon and steelhead and ten-year average water temperatures at Bonneville Dam.  Data from http://www.cbr.washington.edu/dart/dart.html
Thermal Stress

Salmonids are poikilotherms, vertebrates whose body temperatures are similar or slightly warmer than the surrounding water. In addition, Pacific salmon are considered cold-water species, that is fishes whose optimal water temperatures are less than <20°C (Hokanson 1977).  Optimal temperatures are the range where energy metabolism, swim performance and gamete development are most efficient.  Preferred temperatures are the range of which fish would select if provided the choice from a broader range of temperatures.  Although not confirmed for all species, it is believe that a fish’s preferred temperature will be close to optimal temperatures.  Water temperatures outside their thermally optimal levels will constitute a stressor and elicit a stress response (Fagerlund et al. 1995).  A fish’s response to thermal stress can be either behavioral (seeking of, and movement to, cooler water) or physiological (e.g., release of stress hormones, increase metabolic rate, etc.), or a combination of both.  Warm water exposures can be of short-duration (acute) or sustained (chronic).  If severe enough or of long enough duration, thermal stress will reach lethal levels, inhibit normal physiological processes and respiration, and lead to death.  Lethal temperatures can vary somewhat depending on the previous acclimation (i.e. upper incipient lethal temperature), but eventually an upper lethal temperature exists regardless of acclimation.  Temperatures between optimal and lethal levels are a range of tolerance.  Delayed or indirect effects from thermal stress experienced within the tolerance zone may be expressed later, such as from increased susceptibility to disease, diminished energy reserves or poor gamete condition (McCullough et al. 1999, 2001; and see Appendix A).  In particular, stressed fish can experience lower lymphocyte and absorbic acid levels which have been associated with increased disease susceptibility.  

For adult anadromous salmonids, an optimal migration temperature is believed to be less than 20°C (68°F).  For steelhead, behaviorally, we see definitive evidence that adult migrants will leave the mainstem Columbia River and enter lower river tributaries in significant numbers at a threshold level of about 19°C (Figure 2) (Keefer et al. 2009).  Similar behavior (though not as dramatic) was observed for fall Chinook salmon when water temperatures reached 20°C (Goniea et al. 2006).  At Lower Granite Dam, on the Snake River, a significantly higher percentage of summer-run Chinook salmon were found to exited the fish ladder and return to the tailrace when temperatures exceeded 18°C than when water ladder temperatures were less than 18°C. This behavior was not prevalent with steelhead (O. mykiss) and fall Chinook salmon that migrated during the same year (Clabough et al. 2009).  Also,Caudill et al. (2006) reported that summer and fall-run Chinook salmon and steelhead tended to have longer fishway passage times when there was a differential of 1°C or more in fishways at Snake River dams.  Monitoring adult salmon and steelhead outfitted with tags that transmitted their body temperatures indicate that, given a choice, adult salmon and steelhead adults typically selected water temperatures in the range of 15 to 17°C (Bennett and Peery 2003; Clabough et al.2007).  Water temperatures of 21°C (70°F) have been demonstrated to inhibit or stop migrating salmon and steelhead (Sauter et al. 2001; Bennett and Peery 2003; EPA 2003).  For sockeye salmon, their tolerance for warm water temperatures appears to be lower than for Chinook salmon or steelhead.  Several studies have demonstrated that exposure to water temperatures of 18 to 21°C or higher has a direct negative effect on sockeye salmon survival (McDonald et al. 2000; Naughton et al. 2005; Crossin et al. 2008; Keefer et al. 2008; Mathes et al. 2010).  Whereas lethal temperature limits have been reported to be 26-27°C for other adult salmon (Trefethen 1968) and 23-25°C for adult Chinook salmon (Baker et al. 1995).

Summary—Water temperatures in the range from 21 to 25°C (70 to 77°F) are within the zone of tolerance for adult anadromous salmonids in that they are below levels accepted to cause direct mortality but will produce varying levels of sublethal effects from thermal stress.  Sampling sockeye salmon in this temperature range will significant reduce survival.

[image: image2.emf]
Figure 2.  Passage times (bars) and proportion using tributaries (cirles and solid line) for adult steelhead migrating through Bonneville pool.  Figure 3 in Keefer et al. (2009).
Handling Stress

Handling is known to be a stressor to fishes.  Fish raised out of water, transferred between tanks in nets, caught in fisheries (trolling) and that are tagged experience increased plasma corticosteroids, glucose, cholesterol, lactic acid and mortality, depending on severity of event (Fagerlund et al. 1995).  These stress responses are significantly reduced if fish are handled after being anesthetized.  At the AFF, fish to be sampled must pass down a sorting chute and then diverted into the anesthesia tank.  That time period immediately prior to becoming anesthetized represent an acute stressor.  Recovery from anesthesia and prior to release will also incur some disorientation and stress to the fish however no additional stress is likely incurred while anesthetized.  The cumulative effect of the sampling process on the health and condition on the fish is unknown but, since stressors can work additively (see Fagerlund et al. 1995), it may be supposed to be similar to being exposed to a sudden rise in temperature in terms of added stress to the fish.  At the temperatures in question, 22 to 23°C (72-74°), an acute increase in water temperature can increase biological oxygen demand, increased cardiac output, and potentially decreased blood pH and produce cardiac arrhythmia. (Clark et al. 2008).  An added concern is that it is difficult to maintain constant (i.e. river) water temperatures in the anesthesia and recovery tanks during the summer because of the high air temperatures at the time fish would be collected and processed.  Any increase in temperatures in the anesthesia and recovery tanks will compound the thermal stress fish experience prior to and at release.  Interestingly, there is some information now that indicates that dam passage prior to trapping/sampling process likely does not unduly stress adult salmon migrants (Pon et al. 2009).  

Summary—Sampling of adult salmon and steelhead at the Bonneville Dam AFF, if conducted correctly, likely imparts some but a manageable level of stress.  But at elevated water temperatures, > 22°C (72°F), the handling process will added to stress condition of the fish, possibly significantly, increasing the potential for delayed effects.  

Anesthesia

Adult salmon and steelhead collected and sampled at Bonneville Dam are typically anesthetized using clove oil.  Clove oil is an essential (distilled aromatic) oil from the clove plant, Syzygium aromaticum (or Eugenia aromatica), a tree in the family Myrtaceae that grows in tropical to Equatorial regions: Madgascar to Sri Lanka and Indonesia.  The active ingredient of clove oil, responsible for the cloves' aroma, is eugenol.  Eugenol (4-Allyl-2-methoxypheno) is an allyl chain-substituted guaiacol and is a member of the allylbenzene class of chemical compounds. Once dissolved in water, eugenol is taken up at the gills, carried to the brain where it inhibits the synthesis of prostaglandin H (PHS), causing the analgesic effect (e.g. Dewhirst and Goodson 1974).  There is ample evidence that clove oil/eugenol performs well as a fish anesthetic and is comparable to MS-222 in effectiveness (e.g. Wagner et al. 2003; Pirhonen and Schreck 2003).  Compared with MS-222, clove oil has been characterized by faster induction of anesthetic effects, longer recovery times, and a narrower range of safe doses.  

As would be expected, time to induction and recover varies with dose (Figure 3; Velisek et al. 2005).

[image: image3.emf]
Figure 3.  From Velisek et al. (2005).
Concentrations of eugenol used with salmonids are typically 25 to 30 mg/L (Taylor and Roberts 1999).  Tagging operations for adult Chinook salmon conducted at Bonneville Dam by University of Idaho and Columbia River Intertribal Fisheries Commission (CRITFC) typically use 30 mg/L.  At moderate temperatures (~15°C), adult salmon become docile enough to be tagged in an average of 2 to 4 minutes and recover in similar or slightly shorter amounts of time (Table 1 and Figure 4).  

Table 1.  Summary of information from tagging adult Chinook salmon at Bonneville Dam in 1999. Provided by Rian Hooff, Amy Ritchie, and John Whitaker, CRITFC. 

	20 ml clove oil in 100 gallons at 69 F, n=64

	Data
	Time seconds
	       Time in Minutes

	Average of t= fish upside-down
	93
	1:33
	1:33

	StdDev of t= fish upside-down2
	26
	0:26
	 

	Average of t= able to handle
	144
	2:24
	0:51

	StdDev of t= able to handle2
	42
	0:42
	 

	Average of Time in Clove oil
	202
	3:22
	3:22

	StdDev of Time in Clove oil2
	45
	0:45
	 

	 
	 
	 
	 

	Average of t= upright
	320
	5:20
	1:58

	StdDev of t= upright2
	81
	1:21
	 

	Average of t= fish released
	369
	6:09
	0:49

	StdDev of t= fish released2
	100
	1:40
	 

	Average of Time to Recover
	169
	2:49
	2:49

	StdDev of Time to Recover2
	79
	1:19
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Figure 4.  Relationship between exposure and recovery times for adult Chinook salmon exposed to 30 mg/L clove oil at Bonneville Dam in 1999.  Provided by Rian Hooff, Amy Ritchie, and John Whitaker, CRITFC.

Temperature can affect the reaction to clove oil, and thus the concentrations of clove oil used.  Woody et al (2002) recommended using 50 mg/L with 400-500 mm sockeye salmon at relatively cool (9-10 °C) temperatures.  Woolsey et al. (2004) found that both time to induction and recovery times decrease at warmer temperatures.  We also found this to be true for tagging operations conducted at Bonneville Dam, which suggests using lower doses at temperatures more typical for salmon migrating in the Columbia River (14 to 20°C).  Fish size can also influence anesthetic performance.  Woody et al. (2002) found that larger sockeye salmon had longer induction times (Figure 5), although recovery times did not vary as widely (e.g., see Figure 4 for Chinook salmon).  

Use of anesthesia in itself does not appear to be a stressor for fish.  Pirhonen and Schreck (2003) reported elevated cortisol levels in Chinook salmon anesthetized with clove oil and MS-222 24 hrs post treatment.  But levels were not different than in the control fish that had not been anesthetized, so was likely related to the handling needed to anesthetize the fish (transfer from one container to the anesthesia container and back) rather than to the anesthesia itself.  

Summary—Anesthetizing fish in itself does not constitute a stressor to adult salmon.  However, in warm water conditions, fish succumb to anesthesia faster and so more care must be taken to monitor dosage and stage of anesthesia for fish to reduce potential for overdosing sample animals, especially for larger individuals such as summer and fall-run Chinook salmon.  
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Figure 5.  Time to induce anesthesia versus fish length for sockeye salmon exposed to different concentrations (mg/L) of clove oil.  From Woody et al. (2002).  

Conclusions

Adult fall Chinook salmon and steelhead have evolved to migrate in the Columbia River during relatively warm water conditions, but temperatures have warmed in recent history because of the effects from development and management of the Federal Columbia River Power System and from regional climate change.  Fish that are migrating in 21 to 25°C (70 to 77°F) water are within the zone of tolerance and at the upper end of this range, likely under significant thermal stress.  Added handling stress at this time increases the chance for delayed effects that can reduce fitness and even lead to mortality.  An additional concern is that fish are more sensitive to anesthesia in warmer water temperatures, which requires added vigilance while sampling to assure fish are not overexposed to anesthesia and that water temperatures in anesthesia and recovery containers do not warm during the sampling process.  
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Appendix A.  Additional Information.

There is some evidence that warm water temperature exposures can have longer-term (delayed) effects on salmon and steelhead escapement and gamete viability.  While this information does not directly apply to potential effects of handling on fish health and survival, it demonstrates how thermal stress can influence overall fitness and productivity for adult salmonids.  



FPP Change Form

☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺
Change Request Number:  10AppGBON001

Date: 
Proposed by: CRITFC,WDFW, IDFG
Location of Change- 09AppG_ BON 3.2, 3.3, 4.3, 4.5

Proposed changes:

3.2. There will be no more than four chinook, or four steelhead, or six sockeye, or any combination of four adult salmonids allowed in the anesthetic tank at any one time. This assumes that users can effectively track the length of time fish stay in the anesthetic tank. 

3.3. There will be no more than one adult salmonid or two sockeye allowed in the small recovery tank at any one time. The brail pool is the primary and preferred recovery area.

4.3. There will be no more than three adult chinook or steelhead or four sockeye in the anesthetic tank at a time.  A combination of salmonids is allowed, with the maximum of either two large chinook and steelhead and a sockeye or one chinook or steelhead and two sockeye.  This assumes users can effectively track the length of time fish stay in the anesthetic tank.

4.5. The small recovery tank will only be used in emergencies. If used, there will be no more than one adult chinook or steelhead or two sockeye allowed in the small recovery tank at any one time.






Reason for Change:  

1. In essence, this change would allow two sockeye to be equivalent to one steelhead or Chinook.  Because the average body mass of sockeye are typically less than half of  that of adult Chinook or steelhead, increasing the number of individual sockeye allowed in the anesthetic tank should have no effect on oxygen/ temperature levels, and therefore no additional mortality risk to these species.  

2. Considering two sockeye to be equivalent in body mass/respiration to one adult steelhead or Chinook is considered a reasonable approach, and allowing this change pertaining to  sockeye could potentially reduce trap operation time and reduce holding/process time of salmonids, as samplers could move through fish at a faster rate.  

3. This monitoring supports the data needs of the Pacific Salmon Commission’s U.S. Chinook Technical Committee, U.S. v. Oregon’s Technical Advisory Committee, Harvest Biop, 2008 FCRPS BiOp, and 2009 Adaptive Management Implementation Plan and the Columbia River Accords for monitoring ocean abundance, in-season harvest, run reconstruction and forecasting, and stock specific escapement of Chinook and sockeye salmon, and steelhead.  Sampling at BON allows for fisheries agencies to meet international treaty obligations (Pacific Salmon Treaty), federal court decision (US V Oregon), and develop the best available science for fisheries management, ESA risk assessments, and many other purposes.  We need to continue to work together to meet joint goals such as recovering salmon and steelhead populations and using the best available science for extinction risk, harvest, hydro, and other assessments

Comments from others:  The sockeye density will be evaluated.
Record of Final Action:  FPOM approved at February AFF meeting.
☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺
Change Request Number:  10AppGBON002

Date: 
Proposed by: CRITFC, WDFW, IDFG
Location of Change- AppG_ BON 3.9

Current Language:  3.9. No more than two picket leads will be down while trapping activities are in operation.  Additional leads may be requested through the Project Biologists.

Proposed Change:  3.9. (Assumes the center (dividing) pickets has been removed).  Four picket leads will be allowed during trap operations for up to 5 continuous hours for fish counts of less than a total of 6000 adult salmonids as enumerated at the Washington Shore count station for the previous day.  (12,000 shad, not including salmon) Need to work out max weight concept.  Using the 1lb per 0.3 cubic feet criteria, max number of fish between two weirs is ~5000 shad and 1250 chinook salmon at any one time or hour.  Need to determine a rate but I used these number to inform the break point in operations) For a previous day adult salmonid count at Washington Shore between 6000 – 12,000 four picketed leads may not used for more than 4 hours continuously.  For adult salmon numbers above 12,000 all four picketed leads may not be down for longer than 2 hours and then at least one picketed lead needs to be raised for a minimum 1 hour before going back to 4 picketed leads.  Researchers will also be required to monitor the ladder every 1.5 hours to ensure that crowding is not taking place.  If evidence of crowding is occurring at least two picketed lead will be raised for a minimum 1 hour before all 4 picketed lead may be deployed again.   

Add:  

4.2.1  (Temperatures greater than 70 degree F and the center picket has been removed)  Four picketed leads may be used for no more than 4 hours continuously before the picketed leads need to be raised.  The density criteria and monitoring of the adult ladder by the researchers as outlined in 3.9 also apply 

Reason for Change:  
1. Under current operations 2-3 picketed leads does not appear to adequately insure the number of Chinook and steelhead needed to meet sample and statistical needs for the research and monitoring being conducted at AFF, and mandated by numerous state, federal and international agreements.  In addition this configuration results in trapping bias (see #7).  

2. Elimination of the center pickets is required to remove the observed sampling bias.  

3. Operating four picketed leads does appear to significantly improve the ability to achieve sampling rates, and reduces the sampling bias observed with the center picket/ 2-3 picketed lead configuration.  

4. Allowing more fish to be diverted into the trap could potentially reduce the hours of trap operation, allowing researchers to efficiently collect data as more fish moved through the trap.  

5. An alternative to the proposed language is to allow all four pickets to be engaged at least during the first four hours of operation.  This action would potentially allow researchers to complete duties prior to peak temperature/salmonid passage. 

6. This monitoring supports the data needs of the Pacific Salmon Commission’s U.S. Chinook Technical Committee, U.S. v. Oregon’s Technical Advisory Committee, Harvest Biop, 2008 FCRPS BiOp, and 2009 Adaptive Management Implementation Plan and the Columbia River Accords for monitoring ocean abundance, in-season harvest, run reconstruction and forecasting, and stock specific escapement of Chinook and sockeye salmon, and steelhead.  Sampling at BON allows for fisheries agencies to meet international treaty obligations (Pacific Salmon Treaty), federal court decision (US V Oregon), and develop the best available science for fisheries management, ESA risk assessments, and many other purposes.  We need to continue to work together to meet joint goals such as recovering salmon and steelhead populations and using the best available science for extinction risk, harvest, hydro, and other assessments

7. See following tables showing bias for smaller sized salmonids

Table showing the percentage of previously PIT tagged Chinook that are jacks on the AFF and far side of the fish ladder when pickets are down.  (Coils 12 and 14 are in the area where fish proceed to the AFF, coils 11 and 13 are in the area where fish bypass the AFF when pickets are down.)   Statistically significant results (using a test comparing proportions in independent samples) are highlighted.   In 20 out of 24 weeks, the higher percentage of jacks used the AFF side of the ladder.  

	2009
	Far side of ladder (Coils 11 and 13)
	AFF side of the ladder (Coils 12 and 14)
	
	

	Statistical Week
	JACKS
	NON JACKS
	% Jacks
	JACKS
	NON JACKS
	% JACKS
	Combined Percentage Jacks
	T-Statistic

	17
	1
	14
	7%
	1
	4
	20%
	10%
	0.86

	18
	4
	42
	9%
	1
	13
	7%
	8%
	-0.18

	19
	36
	100
	26%
	10
	19
	34%
	28%
	0.87

	20
	45
	83
	35%
	30
	3
	91%
	47%
	5.72

	21
	50
	98
	34%
	23
	30
	43%
	36%
	1.25

	22
	12
	30
	29%
	2
	12
	14%
	25%
	-1.07

	23
	18
	37
	33%
	12
	11
	52%
	38%
	1.61

	24
	24
	31
	44%
	9
	7
	56%
	46%
	0.89

	25
	32
	38
	46%
	13
	3
	81%
	52%
	2.57

	26
	28
	29
	49%
	6
	1
	86%
	53%
	1.83

	27
	39
	41
	49%
	17
	1
	94%
	57%
	3.54

	28
	16
	19
	46%
	9
	2
	82%
	54%
	2.10

	29
	3
	4
	43%
	2
	0
	100%
	56%
	1.43

	30
	2
	6
	25%
	0
	1
	0%
	22%
	-0.57

	31
	1
	1
	50%
	1
	0
	100%
	67%
	0.87

	33
	6
	9
	40%
	3
	0
	100%
	50%
	1.90

	34
	17
	25
	40%
	7
	4
	64%
	45%
	1.37

	35
	20
	33
	38%
	17
	11
	61%
	46%
	1.97

	36
	39
	42
	48%
	16
	8
	67%
	52%
	1.60

	37
	60
	73
	45%
	60
	16
	79%
	57%
	4.76

	38
	53
	55
	49%
	51
	8
	86%
	62%
	4.76

	39
	27
	36
	43%
	35
	8
	81%
	58%
	3.95

	40
	0
	2
	0%
	8
	1
	89%
	73%
	2.55

	41
	0
	0
	
	0
	1
	0%
	0%
	

	Total
	533
	848
	39%
	333
	164
	67%
	46%
	10.89

	Overall, 26.2% of the previously PIT tagged fish passing upstream when the trap was in operation used the AFF side of the ladder.


Table showing the percentage of previously PIT tagged Chinook that are jacks on the AFF and far side of the fish ladder when pickets are up (trap is not in operation).  Statistically significant results are highlighted.   In 12 out of 24 weeks, the higher percentage of jacks used the AFF side of the ladder.  

	2009
	Far side of ladder (Coils 11 and 13)
	AFF side of the ladder (Coils 12 and 14)
	
	

	Statistical Week
	JACKS
	NON JACKS
	% Jacks
	JACKS
	NON JACKS
	% Jacks
	Combined Percentage Jacks
	T-statistic

	17
	3
	34
	8%
	1
	35
	3%
	5%
	-1.00

	18
	18
	93
	16%
	15
	96
	14%
	15%
	-0.57

	19
	63
	150
	30%
	58
	147
	28%
	29%
	-0.29

	20
	142
	246
	37%
	110
	169
	39%
	38%
	0.74

	21
	52
	149
	26%
	37
	84
	31%
	28%
	0.91

	22
	39
	117
	25%
	27
	73
	27%
	26%
	0.36

	23
	35
	79
	31%
	27
	66
	29%
	30%
	-0.26

	24
	65
	103
	39%
	36
	66
	35%
	37%
	-0.56

	25
	88
	121
	42%
	33
	48
	41%
	42%
	-0.21

	26
	41
	50
	45%
	13
	16
	45%
	45%
	-0.02

	27
	16
	18
	47%
	7
	7
	50%
	48%
	0.19

	28
	23
	26
	47%
	6
	7
	46%
	47%
	-0.05

	29
	17
	19
	47%
	11
	11
	50%
	48%
	0.21

	30
	1
	5
	17%
	2
	3
	40%
	27%
	0.87

	31
	3
	5
	38%
	3
	5
	38%
	38%
	0.00

	33
	2
	3
	40%
	2
	2
	50%
	44%
	0.30

	34
	4
	15
	21%
	6
	12
	33%
	27%
	0.84

	35
	32
	59
	35%
	18
	28
	39%
	36%
	0.46

	36
	109
	142
	43%
	76
	97
	44%
	44%
	0.10

	37
	132
	162
	45%
	155
	199
	44%
	44%
	-0.28

	38
	146
	179
	45%
	145
	170
	46%
	45%
	0.28

	39
	120
	137
	47%
	108
	124
	47%
	47%
	-0.03

	40
	91
	98
	48%
	64
	70
	48%
	48%
	-0.07

	41
	0
	5
	0%
	20
	22
	48%
	43%
	2.04

	Total
	1242
	2015
	38%
	980
	1557
	39%
	38%
	0.38

	Overall, 43.8% of the previously PIT tagged fish passing upstream when the trap was in operation used the AFF side of the ladder.


Comments from others:  Fryer said there was ladder bias and a strong bias in regards with the two picket leads.  Rerecich asks how much bias is at the switchgate operator or in the holding pool.  
Meyer asked why not use the count window.  Fryer said it wouldn’t give age composition and stock composition.  Meyer commented that he isn’t clear as to why we can’t get the A and B run split from window counts.  He said he has an email from IDFG that states a B-run fish is over 78cm and that size is the only thing that matters.  Why isn’t that a line on the window?  

Meyer said the holding density criteria, which is based on 50°F is .25 cu ft per lb. of fish at 50°F.  For every degree above that you decrease it 5%.  60°F would equal .15 cu ft per lb.  This is in a flowing environment with short-term holding (less than 24 hours).  Based on NOAA criteria, there would be no trapping at 70°F.  Kruger expressed a lot of concern about delaying fish by putting four leads down.  Clugston asked about the bias at BI.  Fryer said there was some bias. 

Morrill commented that he thought four leads would result in fewer hours of sampling.  
Whiteaker said they needed the genetics for stock composition.  Ehlke said they would love to have a line on the window but they haven’t gotten funding to further develop that.  She thinks the length information could be gotten from window counts, once an accurate measurement protocol was developed.  It is additional data to collect but maybe there wouldn’t need to be a human determining the size if the technology is available.  Fredricks said that 

Kiefer told him that NOAA Fisheries in the BiOp identified B-run steelhead as needing additional population status and trend monitoring (RPA 50.5).  Although most populations that are considered A run (in the BiOp) return as 1-ocean adults, there are some that return after spending 2 years in the ocean .  Some of these 2-ocean A-run adults may be larger than 78 cm..  He also said there is a genetic difference between the various populations of steelhead in Idaho..

Byrne chimed in that large fish greater than or equal to  78cm  are defined as B run fish in US v. Oregon for harvest management purposes.  A run and B run designations are a simplification of steelhead stock structure in Idaho.  There are many different stocks of steelhead but the B run designation came in to play in the 70’s as a way for managers to provide some protection to the larger fish that predominately returned to Idaho.  Within the A and B run designations, there are several stocks.  We need to manage on a finer level for steelhead.

Clugston would like to see more detail in the numbers.  He appreciates the desire to get good sample numbers but we also need the take numbers.

Meyer is very happy to hear that there is a desire to move away from AFF sampling.

CRITFC recognizes the potential bias between commercial and non-commercial steelhead catch.

CRITFC, WDFW, IDFG- approve.  ODFW not convinced; want better development of the density criteria.  USFWS- supports pulling leads but with density criteria.  NOAA- supports pulling leads but with density criteria.  BON- not convinced, but if that is the direction it goes, then they can pull the lead; want to see density criteria.  NWD- would like to see the density criteria fleshed out further.
Record of Final Action:  delayed for further revision and discussion.  Fryer will look at same hours on sample and non sample days.  Lorz will work more on the density criteria to clearly lay out what will occur if the center leads are pulled.
☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺
Change Request Number:  10AppGBON003

Date: 
Proposed by: CRITFC, WDFW, IDFG
Location of Change- 09AppG_ BON 4.1, 4.1.2, 4.2, 4.12

Current Language:

4.1. Trapping will not occur when fish ladder water temperatures meet or exceed 70°F as measured in the brail pool. The only exception is for US v Oregon requirements and for nighttime lamprey trapping.

4.1.2. Temperatures are both instantaneous readings and 0000 to 2400 daily averages.  Researchers can review a web based reported temperature from an agreed upon location for the trap to determine if the trap is within temperature criteria.  Instantaneous temperature will still be used to determine if the trap operations will continue for the day.
4.2. Sampling will be permitted up to 4 days per week from 0600-1000 when water temperatures are between 70°F and 72°F to allow for US v Oregon requirements and for nighttime lamprey trapping..
4.2.1.  Researchers may continue to work through fish in the holding pool after picket leads have been raised, for not more than one hour.
4.3. All sampling will cease when temperatures reach 72°F.  No sampling may resume until daily average water temperatures drop to 71.9°F.
4.12. This operation will remain in effect until daily average water temperatures drop to 69.9°F.







Reason for Change:  

.   

8. .

9. .

10. Clarifies language pertaining to hours of trap operation and biological data collection (4hr with pickets in and additional time to work up fish diverted prior to picket closure, but still moving through research facility)

11. 
12. 
13. 
14. 
15. Provides researchers with a web based reported temperature from an agreed upon location for the trap to determine if the trap is within temperature criteria. 
16. 
17. 
18. 
19.  

Comments from others:  Wills asked what the sample rate is.  Fryer said 1% of the run is the target for each species except steelhead.  Geneticists want 225 fish per week.    Fredricks wants to see a breakdown for the sampling and the numbers of fish needed.  Fredricks suggested these fish numbers are not covered in the BiOp.  
Record of Final Action:  Lorz will send the temp table that correlates AFF temp with a web-based temp.  
☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺
Change Request Number:  10AppGBON004

Date: 
Proposed by: CRITFC, WDFW, IDFG
Location of Change- 09AppG_ BON 1.2 and 1.14

Current Language:

1.2. The Corps reserves the right to terminate trapping operations at any time.

1.14. Fish greater than 100 cm in length will not be diverted into the anesthetic tank. These fish will be allowed to return to the ladder untouched.  
Proposed Change:

1.2..

1.14. 
Reason for Change:  
1. It is understood the Corps has the right to halt trapping operations, but it would be better to clarify the procedures for doing so.  In cases of emergency or unforeseen maintenance measures it’s understood, but in cases of fish passage issues the Corps should be required to consult with regional managers.

20. It is impossible for the trap operators to visually determine length.  Excluding fish of any length group biases the sample.  An attempt to exclude fish over 100 cm would also inevitably exclude fish approaching the 100 cm length.  Especially important are the Group B steelhead that are most likely to fall within this slot length.  Supporting a protocol to avoid (minimal) handle of salmonids >100cm only contributes to a poor sample size and adds further uncertainty in abundance estimates for salmonids stocks comprised of fish falling within this slot length.  Maximum length restrictions should not be imposed in order to collect unbiased and statistically viable data.  

21. This monitoring supports the data needs of the Pacific Salmon Commission’s U.S. Chinook Technical Committee, U.S. v. Oregon’s Technical Advisory Committee, Harvest Biop, 2008 FCRPS BiOp, and 2009 Adaptive Management Implementation Plan and the Columbia River Accords for monitoring ocean abundance, in-season harvest, run reconstruction and forecasting, and stock specific escapement of Chinook and sockeye salmon, and steelhead.  Sampling at BON allows for fisheries agencies to meet international treaty obligations (Pacific Salmon Treaty), federal court decision (US V Oregon), and develop the best available science for fisheries management, ESA risk assessments, and many other purposes.  We need to continue to work together to meet joint goals such as recovering salmon and steelhead populations and using the best available science for extinction risk, harvest, hydro, and other assessments

Comments from others:  
Record of Final Action:  change form not approved.  Large fish will not be sampled until a larger tank can be installed.  A separate meeting will be held to discuss a new tank size.
☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺☻☺

































Fall Chinook salmon embryo survival vs. female temperature exposure in lower Snake River























Fall Chinook salmon embryo survival vs. female temperature exposure in lower Snake River
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Summary

		Adult Fall Chinook Salmon at Bonneville Dam

		Summary of Clove oil Experiment

		20ml clove oil at 69 F

		n=64

		Data		Time (sec)		Time in Minutes

		Average of t= fish upside-down		93		1:33		1:33

		StdDev of t= fish upside-down2		26		0:26

		Average of t= able to handle		144		2:24		0:51

		StdDev of t= able to handle2		42		0:42

		Average of Time in Clove oil		202		3:22		3:22

		StdDev of Time in Clove oil2		45		0:45

		Average of t= upright		320		5:20		1:58

		StdDev of t= upright2		81		1:21

		Average of t= fish released		369		6:09		0:49

		StdDev of t= fish released2		100		1:40

		Average of Time to Recover		169		2:49		2:49

		StdDev of Time to Recover2		79		1:19
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data

		[ml]		Temp F		#		Date		length		t= fish upside-down		t= able to handle		t= in recovery tank		t= upright		t= fish released		length		Time in Clove oil		Time to Recover

		20		69		1		8/19/99		101.5		129		145		225		375		438		101.5		225		213

		20		69		2		8/19/99		92.0		65		100		139		305		335		92.0		139		196

		20		69		3		8/19/99		75.0		90		102		145		210		268		75.0		145		123

		20		69		4		8/19/99		86.5		97		130		170		249		286		86.5		170		116

		20		69		5		8/19/99		80.0		100		177		218		270		375		80.0		218		157

		20		69		6		8/19/99		71.0		125		181		227		328		358		71.0		227		131

		20		69		7		8/19/99		76.0		72		110		148		260		280		76.0		148		132

		20		69		8		8/19/99		89.0		96		144		186		311		345		89.0		186		159

		20		69		9		8/19/99		98.0		80		111		156		283		320		98.0		156		164

		20		69		10		8/19/99		92.0		49		108		151		258		294		92.0		151		143

		20		69		11		8/19/99		78.0		146		213		265		390		/		78.0		265

		20		69		12		8/19/99		81.0		103		161		207		350		371		81.0		207		164

		20		69		13		8/19/99		75.0		119		179		236		370		421		75.0		236		185

		20		69		14		8/19/99		84.5		65		97		152		248		306		84.5		152		154

		20		69		15		8/19/99		84.5		105		128		186		289		330		84.5		186		144

		20		69		16		8/19/99		68.0		70		117		163		271		289		68.0		163		126

		20		69		17		8/19/99		87.5		120		130		173		304		330		87.5		173		157

		20		69		18		8/19/99		81.0		162		198		243		323		361		81.0		243		118

		20		69		19		8/19/99		85.0		85		168		216		393		416		85.0		216		200

		20		69		20		8/19/99		87.0		180		248		313		426		469		87.0		313		156

		20		69		21		8/24/99		79.0		124		166		215		360		395		79.0		215		180

		20		69		22		8/24/99		80.0		114		167		237		323		400		80.0		237		163

		20		69		23		8/24/99		83.5		66		115		161		249		732		83.5		161		571

		20		69		24		8/24/99		88.0		150		170		249		366		457		88.0		249		208

		20		69		25		8/24/99		84.5		72		89		139		247		263		84.5		139		124

		20		69		26		8/24/99		89.0		69		108		176		293		321		89.0		176		145

		20		69		27		8/24/99		84.0		88		124		182		262		289		84.0		182		107

		20		69		28		8/24/99		82.0		94		148		205		350		390		82.0		205		185

		20		69		29		8/24/99		83.0		75		134		208		306		334		83.0		208		126

		20		69		30		8/24/99		79.5		/		104		223		283		354		79.5		223		131

		20		69		31		8/24/99		85.0		109		171		282		413		446		85.0		282		164

		20		69		32		8/24/99		86.5		90		145		227		340		378		86.5		227		151

		20		69		33		8/24/99		88.0		101		122		200		315		345		88.0		200		145

		20		69		34		8/24/99		80.0		79		127		240		302		408		80.0		240		168

		20		69		35		8/24/99		96.0		81		182		232		350		381		96.0		232		149

		20		69		36		8/24/99		86.0		106		246		287		332		367		86.0		287		80

		20		69		37		8/24/99		98.0		62		116		155		290		317		98.0		155		162

		20		69		38		8/24/99		93.0		79		120		172		266		301		93.0		172		129

		20		69		39		8/24/99		73.0		80		122		163		262		308		73.0		163		145

		20		69		40		8/24/99		92.5		82		127		185		291		320		92.5		185		135

		20		69		41		8/24/99		82.5		83		105		151		275		301		82.5		151		150

		20		69		42		8/24/99		89.0		74		155		197		301		350		89.0		197		153

		20		69		43		8/24/99		93.5		135		176		245		398		422		93.5		245		177

		20		69		44		8/24/99		80.0		117		134		191		280		324		80.0		191		133

		20		69		45		8/24/99		83.0		72		163		218		382		430		83.0		218		212

		20		69		46		8/24/99		84.0		121		143		186		294		341		84.0		186		155

		20		69		47		8/24/99		100.0		82		103		158		249		293		100.0		158		135

		20		69		48		8/24/99		102.5		103		124		166		254		287		102.5		166		121

		20		69		49		8/24/99		88.0		86		226		318		537		551		88.0		318		233

		20		69		50		8/24/99		91.0		92		184		238		336		380		91.0		238		142

		20		69		51		8/24/99		78.0		84		97		153		229		261		78.0		153		108

		20		69		52		8/24/99		77.0		61		125		212		348		360		77.0		212		148

		20		69		53		8/24/99		82.0		60		133		190		295		323		82.0		190		133

		20		69		54		8/24/99		84.0		87		135		274		518		595		84.0		274		321

		20		69		55		8/24/99		80.0		64		101		155		249		313		80.0		155		158

		20		69		56		8/24/99		81.0		90		124		192		272		301		81.0		192		109

		20		69		57		8/24/99		85.0		57		118		180		271		328		85.0		180		148

		20		69		58		8/24/99		71.0		80		96		134		243		329		71.0		134		195

		20		69		59		8/24/99		84.5		65		101		159		263		325		84.5		159		166

		20		69		60		8/24/99		97.0		117		175		273		635		780		97.0		273		507

		20		69		61		8/24/99		73.5		96		133		184		275		326		73.5		184		142

		20		69		62		8/24/99		87.0		88		181		238		324		354		87.0		238		116

		20		69		63		8/24/99		86.0		84		126		172		247		309		86.0		172		137

		20		69		64		8/24/99		86.0		89		213		272		561		590		86.0		272		318
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