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a. Abstract 
In 1995 the Chief Joseph Kokanee Enhancement Project began a stock status determination/limiting factors analysis in Lake Roosevelt and Rufus Wood Reservoir. Stock status (adult recruitment and genetic evaluation) efforts have concentrated on tributary spawning locations (San Poil, Nespelem and Kettle Rivers, Big Sheep and Barnaby Creeks). The adult recruitment to all monitored tributary locations has been minimal with the exception of the 1998 hatchery jack return to Barnaby Creek and the 1999 adult return to the Nespelem River. The project will continue to monitor escapement trends and collect genetic tissue samples. The genetics of some local kokanee stocks have been evaluated and compared to the Lake Whatcom kokanee stock used by BPA funded hatcheries for possible genetic introgression.  Allozyme protein analysis conducted to date has not revealed any genetic introgression nor has it revealed any substantial differentiation between locally adapted stocks, therefore micro-satellite DNA analysis will be utilized to achieve a more in depth understanding of the genetics of locally adapted stocks. It has been determined that as many as five different kokanee stocks have the potential of existing in the two water bodies. The limiting factor analysis has consisted of a fish entrainment study at Grand Coulee Dam. Substantial entrainment occurred over the forty-month study period (200,000+ to nearly 600,000 annually). The third power plant has been shown to entrain the majority of fish. Strong correlations exist between entrainment and lake elevations, hatchery and net pen releases and dam discharge. Following recommendations of the ISRP, the project is developing a statistical protocol and study plan to test the efficacy of a strobe light array as a deterrent to fish entrainment. The plan will determine fish behavior as they encounter the strong currents present at the third power plant and determine if strobe light technology will elicit a positive, sustained avoidance response to strobe light operation. A unique cooperative study opportunity exists to test the efficacy of strobe light technology as a fish deterrent at Grand Coulee Dam with the BOR and USGS. Prior to the start up of the strobe light efficacy test, water current velocities were mapped in the third power plant forebay; data collected will be used in conjunction with the fish behavior study. Fish behavior as they encounter high water velocities (near the third powerhouse) will be determined during the strobe light test using split/multibeam hydro acoustic technology. Both stationary and mobile technology will be used. Kokanee salmon (Oncorhynchus nerka) and rainbow trout (Oncorhynchus mykiss) will be collected from local hatcheries and used as surrogate for wild origin fish due to the logistics of collecting wild fish. The collected fish will be marked and/or fitted with tags and tracked following release. An in depth abstract regarding the strobe light efficacy test and fish behavior study is attached as part of the study plan later in this document.  

b. Technical and/or scientific background
The construction of Grand Coulee and Chief Joseph Dams completely and forever blocked the passage of anadromous fish runs. As a result, anadromous fish species have been extirpated in the blocked area. The loss of anadromous fish has been devastating, especially to tribal members who depended upon the fish runs for subsistence. The blocked area fishery is now dependant upon resident fish species that include kokanee and rainbow trout. Each of the two species are adfluvial, migrating to tributary locations along Lake Roosevelt and Rufus Woods where they become accessible to tribal members and other fishers as well. A large portion of the resident fishery depends upon the efforts of Bonneville Power Administration funded hatcheries. Studies conducted on Lake Roosevelt fisheries by the Spokane Tribe of Indians and Eastern Washington University biology personnel indicated that fish entrainment through Grand Coulee Dam may be occurring (Scholz, et. al, 1985).

Substantial entrainment has been documented at Grand Coulee Dam since 1996 (LeCaire, 1999). Entrainment between years is variable dependant upon factors such as annual water regimes, reservoir drafts, and upriver net pen and hatchery release strategies (LeCaire, 1999). The Bonneville Power Administration funds two hatcheries and one net pen operation on Lake Roosevelt, all of which plant kokanee and rainbow trout directly into Lake Roosevelt.  Creel census surveys conducted on Lake Roosevelt by the Lake Roosevelt Fisheries Evaluation Program has documented reduced angler success in spite of increased hatchery out-planting (Cichosz et. al. 1996). Entrainment of hatchery planted fish out of Lake Roosevelt is further substantiated by the collection of kokanee from Lake Roosevelt at the Rock Island Dam bypass trapping facility and the collection of several hundred floy tagged rainbow trout at the same location (BioSonics, 2000). Further verification of entrainment was documented by the recovery of coded wire tags from 

Lake Roosevelt kokanee during an avian predator study on Rice Island, in the Columbia River mouth. (Mary Beth Tilson, Personal Communication, 1999)

The Chief Joseph Kokanee Enhancement Project has developed a scientifically defensible statistical protocol to determine fish behavior near the forebay of Grand Coulee Dam while conducting a strobe light test to determine the feasibility of using strobe light as deterrent to fish entrainment.

There are several hypotheses on how fish use flow as a cue during downstream movements that may include entrainment into large hydroelectric dams.  One hypothesis, although simplistic, is that fish follow the bulk flow.  Another hypothesis that has recently received more attention is that fish use turbulence (Coutant 1998) and acceleration fields (Haro et al. 1998) to sense passage routes.  In the forebay of Grand Coulee, the large volume of water passed at the third powerhouse may contribute to transport of fish in bulk flow.  Complex current patterns upstream of the third powerhouse suggest that turbulence and acceleration fields may also play a role in the entrainment of fish at Grand Coulee Dam.   Therefore, it is important to understand the water velocity and flow patterns in the forebay to plan deployment and evaluate entrainment patterns.

Diel changes in fish distribution may cause fish to be more vulnerable to entrainment at some times of the day.  Inasmuch as the third powerhouse is operated to meet power peaking needs, the diel changes may be an important factor. Causal mechanisms that induce shifts in salmonid diel vertical distribution have been attributed to food resource availability and feeding behavior (Groot and Margolis 1991), feeding opportunities and predation risk (Clark and Levy 1988), and underwater illumination (Narver 1970).  These studies were conducted on non-migrant juvenile sockeye salmon and should be generally applicable to kokanee in Lake Roosevelt and the forebay of Grand Coulee Dam.  

Behavioral  Responses to Strobe Lights

Constant light, strobe light, sound, and electricity have been used by fishery biologists and managers to concentrate, redistribute, or guide fish.  These behavioral technologies are becoming considered as a cost effective, alternative or supplement to physical barriers such as screens and nets.  The use of strobe lights as a behavioral barrier is based on the premise that when strategically placed underwater, they will evoke a negative stimulus, causing the fish to move away from the light.  Strobe lights, under this premise, have been considered as a potential means to reduce entrainment of fish at turbine intakes and other high mortality areas at hydroelectric facilities.  A suggested solution to limit entrainment of fish at powerhouse III was to divert them using FLASH technology’s strobe lights.  We are proposing tools to test the effectiveness of FLASH technology when it is implemented at Grand Coulee Dam for fish diversion.  tc \l1 " A suggested solution to limit entrainment of fish at powerhouse III was to divert them using FLASH technology’s strobe lights.  We are proposing tools to test the effectiveness of FLASH technology when it is implemented at Grand Coulee Dam for fish diversion.  
Although the use of strobe lighting as an effective behavioral guidance technology is in the early stages of development, some promising results have been observed.  Several evaluations have been conducted on the effectiveness of strobe lights in eliciting an avoidance response by fish.  Most studies have focused on salmonids. A typical strobe light deterrent system consists of a bank of flash heads emitting extremely rapid, brief, and brilliant flashes of light.  Flash heads can be operated at variable rates (300-450 flashes/min.) and intensities (400 + Watts).  The response of wild, free-ranging kokanee to strobe lights was tested in 1997 by the Idaho Department of Fish and Game.  Kokanee were found to move an average of 30 to 136 m away from the strobe lights in waters with Secchi transparencies from 2.8 to 17.5 m (Maiolie et al., Not Published).  Wild chinook salmon smolts were consistently repelled up to 6.25 m during cage testing of strobe lights during night at Roza Dam, Washington (Amaral et al., Not Published).  However, during daytime testing, the smolts did not react to the strobe lights.  Yearling coho and sub-yearling chinook and coho smolts were consistently displaced both vertically and horizontally by strobe lights during net pen testing conducted by the U.S. Army Corps of Engineers near the Hiram M. Chittenden Locks, Washington in 1997 (Ploskey et al., 1998; Johnson et al., 2000).  These results show promise for the concept of using strobe lights as a behavioral barrier.  However, these tests were conducted either in open water or in net pens, in the absence of any structure.  Although it is necessary to establish that the strobe lighting elicits the desired response by the test species, in order to adequately evaluate strobe lighting as a means to reduce fish entrainment at turbine intakes or guide fish to bypass structures, testing must be conducted near those structures.  

The USGS evaluated the effectiveness of strobe lights in deterring steelhead smolts away from turbine induction slots at Cowlitz Falls Dam in 1999.  The results are currently being analyzed, but when complete should provide useful information with respect to the effectiveness of strobe lighting when applied to structure.  A strobe light fish deterrent system was tested at Milliken Station’s cooling water intake in Cayuga Lake, New York in 1995 and 1996.  All lifestages of alewife, yellow perch, trout perch, and white sucker were repelled consistently by the strobe lights during three seasons, but alewife, yellow perch, and white sucker were attracted during the fall (Stafford-Glase et al., Not Published).

Light, especially strobe light, is an effective stimulus to which juvenile salmonids and other fishes respond.  However, the type of response (avoidance or attraction) may be inconsistent and depend on factors such as: species and lifestage of targeted fish, seasonal variation, diel patterns, and presence or absence of structure.  For example, at the fry stage walleye are positively phototactic at ambient light levels, but by the second year of life walleye are negatively phototactic response (cited in Ryder 1977).  These factors should be considered when attempting to identify candidate sites and applications for strobe lighting.

The use of two techniques, hydroacoustic and acoustic tags, to assess the behavior of resident salmonids is supported by recent experience at other large hydroelectric dams.  This approach is effective because the strengths of one method compensates for the weaknesses of the other technique (Johnson et al. 2000).  Our experience is that hydroacoustics has excellent instantaneous sampling power providing a large number of fish detections.  Sonic telemetry will provide species specific behavioral histories with record lengths on the order of days or weeks. 

We recognize two issues that will influence the success of assessment of behavior with 3D acoustic tag technology: 1. Behavior of tagged fish must be representative of the population and 2. Acoustic tags must not compromise fish performance.  Studies on the swimming performance and growth of radio-tagged juvenile salmonids were conducted by the USGS (Adams et al. 1998, Adams et al. 1998, Perry et al, 2000).  

c. Rationale and significance to Regional Programs
The project goal “To protect and enhance the natural production kokanee” (It may be possible that one or more of the five kokanee stocks that potentially inhabit the waters of Lake Roosevelt  precludes the construction of Grand Coulee Dam) within the blocked area is consistent with the Council’s 1994 Fish and Wildlife System Goal of “a healthy Columbia River Basin, one that supports both human settlement and the long term sustain ability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the ecosystem, we must protect and enhance the ecosystems that remain. To implement this goal the program will deal with the Columbia River as a system; will protect, mitigate and enhance fish and wildlife while assuring an adequate, efficient, economical and reliable power supply; and will be consistent with the activities of the fish agencies and tribes.” The Chief Joseph Project partially mitigates for anadromous fish losses in the area permanently and forever blocked by Chief Joseph and Grand Coulee Dams. This mitigation is consistent with the Tribes goals and objectives to maintain native species where possible while providing a subsistence and recreational fishery. Additionally, the project is consistent with the principles, priorities and biological objectives stated in the Council’s resident fish section of the 1994 Fish and Wildlife Program (Sections 10.1A, 10.1B, 10.1C and 10.8B respectively). Specifically, this project concentrates efforts on a potentially indigenous  salmonid stock in the “blocked area” above Chief Joseph and Grand Coulee Dams, which is also consistent with the Council’s priority to native fish enhancement and substitution measures (section 10.1B), satisfies principles of substitution where in kind mitigation is not possible, occurs in the vicinity of the salmon and steelhead losses, complements the activities of the area agencies and tribes (i.e promotes improved fishery opportunities while utilizing the best available science), utilizes traditionally defined resident fish species (i.e kokanee salmon (section 10.1A) and has accepted/approved biological objectives (section 10.1C and 10.8B). The project is specifically detailed as a program measure (10.8 B.7) and fits within or partially fulfills eight of the nine priorities listed in 10.1B of the Councils Fish and Wildlife Program.          

This project specifically addresses the fishery goal and objectives from all four of the Intermountain Province sub-basins. The fisheries goal of the Intermountain Province is to maintain viable populations (numbers and distribution of reproductive individuals) of native and desired non-native species of fish and wildlife, and their supporting habitats, while providing sufficient numbers to meet the cultural, subsistence and recreational needs. The goal will be met by fulfilling the following objectives.

Objective 1.
Create and maintain an high quality sport and subsistence kokanee salmon  and rainbow trout fishery as substitution for the loss of anadromous fish above Grand Coulee Dam.

 Objective 2.

Maintain genetic composition of the existing kokanee population and determine its fishery potential in Lake Rufus Woods by 2005. 

 Objective 3.

Manage the native-wild kokanee salmon subsistence and recreational fishery that produces an annual harvest of 120,000 adult fish with an escapement of 60,000 adults as the ultimate goal.

Objective 4.

Provide a resident fishery in the blocked area between Chief Joseph Dam and Grand Coulee Dam to meet consumptive and non-consumptive needs consistent with habitat conditions by 2010.

 Objective 5.

Maintain functioning watersheds through out the subbasin by 2010.

Objective 6. 

Establish indigenous resident salmonid populations at harvestable levels where feasible by 2005.

Objective 7

Create fisheries that support and maintain traditional harvest needs and quality recreational fisheries as partial substitution for anadromous fish angling opportunities above Chief Joseph and grand Coulee Dams within the Spokane subbasin

d. Relationships to other projects 
The Chief Joseph Kokanee Project works cooperatively with the Lake Roosevelt Rainbow Trout Habitat/Passage Improvement Project (199001800) to accomplish both adult and juvenile fish trapping tasks. Resources (manpower and equipment) are commonly shared between the two projects (199501100 and  19001800).

The project also has links to the Lake Roosevelt Fisheries Evaluation Program (199404300) and the Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams (199700400). The Lake Roosevelt Fisheries Evaluation Program is monitoring and evaluating the performance of fish released into Lake Roosevelt (kokanee salmon and rainbow trout). There are two primary goals associated with the Lake Roosevelt Fisheries Evaluation Program, the first of which is to monitor the performance of fish released into the reservoir, the second of which is to develop a fisheries management plan describing mitigation actions and hydro operations to maximize ecosystem diversity, complexity and sustainability.  In order to develop an achievable management plan, a better understanding of this highly modified ecosystem is required. The Chief Joseph Kokanee Project has contributed a great deal of understanding to the knowledge base of the system through the entrainment study, adult enumeration and genetic work conducted to date. As an example; early genetic analysis and creel census information indicated that wild origin kokanee may have been targeted for harvest more than hatchery origin kokanee. A fishing regulation change was sought and adopted to protect the wild origin kokanee in Lake Roosevelt from potential over-fishing.

From March 1996 until October 1999, the Chief Joseph Kokanee Enhancement project collected entrainment data at Grand Coulee Dam. Results of the 42 month entrainment study at Grand Coulee Dam confirmed that entrainment of fish from Lake Roosevelt is a significant problem (LeCaire 1999). Between 1996 and 1999 the average entrainment through Grand Coulee Dam using single-beam hydroacoustics was estimated at nearly 403,000 fish annually, totaling over 1.6 million fish throughout the study (Table 1).

TABLE 1. Annual Entrainment Totals March 1999-September 1999. 

Power plant
1996
1997
1998
1999
Total

Left
10,442
33,192
26,718
9,313
79,665

Right
27,316
32,811
50,706
19,741
130,574

Third
538,918
470,009
208,926
182,631
1,400,484

Total
576,676
536,012
286,350
211,685
1,610,721

It is unknown how many of these fish continue migrating downstream and entrain through Chief Joseph Dam, and/or how many residualize in Lake Rufus Woods and contribute to that fishery. Data presented in LeCaire (1999) summarize 1999 collection reports from the Rock Island Dam bypass facility, which captured 986 kokanee, and 234 floy-tagged rainbow trout that were released behind Grand Coulee Dam in 1998 and 1999. These data suggest that fish entraining through Grand Coulee Dam may continue to entrain downstream, although estimates of total fish migrating to that point does not exist.

As part of the Grand Coulee entrainment study, an experimental gill net survey was conducted on a weekly basis to attempt to determine the species composition of the entrained fish. Because of the relatively small sample size, (125-403 fish annually) no statistical conclusion can be drawn, however trend information indicates that kokanee salmon and rainbow trout comprised 89 percent of experimental gillnetting efforts. Therefore, it was assumed that a large number of fish immigrating to Lake Rufus Woods are kokanee and rainbow trout (LeCaire 1999). Since 1998, an annual test fishery has been jointly conducted by the Spokane Tribe of Indians, the Colville Confederated Tribes and the Washington Department of Fish and Wildlife which indicates that wild origin kokanee (of an unknown origin) comprise 86-96% of the winter fishery (Jim Spotts, personal communication, 2000).  Past data collection efforts contribute a great deal of valuable information to the Lake Roosevelt Monitoring Project and the Resident Fish Stock Status Project while providing significant insight into the success/failure if the hatchery programs. 

The Chief Joseph Kokanee Enhancement project is also related to the Spokane Tribal Hatchery (199104600) and the Sherman Creek Hatchery Project (199104700) because the genetic work being carried out on project streams is looking at possible genetic introgression of a non-native (Lake Whatcom) stock of kokanee on a possibly indigenous stock. Genetic analysis to date was conducted on small populations of wild origin kokanee, because the numbers samples collected were low, the determinations lack the statistical rigor needed to make sound conclusions. 

The project is also linked to the Colville Tribal Fish Hatchery Program (198503800), by sharing manpower and incidental equipment and supplies during spawn taking operations.

The Chief Joseph Kokanee Project is monitoring the return of wild origin kokanee using picket fence weirs. The use of picket weirs provide not only and accurate estimate of wild origin adult returns but act as an effective deterrent to genetic exchange between hatchery and wild fish. The weir acts as a barrier to further upstream migration by hatchery origin kokanee (as evidenced by the absence of the adipose fin). Genetic exchange between the two stocks (wild vs. hatchery) is prevented by the weirs on project streams.

Preliminary allozyme analysis indicates that five stocks of kokanee (LeCaire, 1999) could potentially occupy both reservoirs (Roosevelt and Rufus Woods). Subsequent work is ongoing utilizing micro-satellite DNA analysis to further refine our understanding of the genetic make-up of the kokanee found within Lakes Roosevelt and Rufus Woods reservoir. The allozyme analysis indicated that at least two of the stocks that have the potential to occupy the two water bodies (essentially separated by Grand Coulee Dam) are significantly divergent from the Lake Whatcom stock (the Chain Lake stock and both Kootenai Lake B.C. stocks). Until fall 1999, both of the aforementioned hatcheries utilized Lake Whatcom origin kokanee exclusively. Currently the Spokane Tribal hatchery is incubating and rearing 300,000 Meadow Creek B.C. (Meadow Creek) kokanee eggs. If the progeny of the eggs are differentially marked then a measure of the success (reduced jacking and increased adult return) of this stock can be determined. 

e. Project history (for ongoing projects) 

The Chief Joseph Kokanee Project Contract No. 95BI35101 began in 1995 and is funded as partial mitigation for anadromous fish losses above Chief Joseph and Grand Coulee Dams. Total funding for this project is $2,287,121.00 (through Fy.2000). 

The project goal was to protect and enhance the natural production kokanee within Lake Roosevelt and Rufus Woods Reservoir. There were four objectives associated with the project. 1) Determine adult spawner recruitment into streams tributary to Lake F.D. Roosevelt and Rufus Woods Reservoir. 2) Determine the genetic make-up of the wild origin kokanee within the two water bodies. 3) Assess the egg to fry survival of the wild origin kokanee. 4) Determine fish entrainment rates, diel, vertical, horizontal distributions, identify power plant and operation responsible for greatest entrainment and probable specie composition of the entrained fish. The project has since been revised to include adult enumeration, genetic determination and testing of strobe light technology as a deterrent to fish entrainment. 

Early project work was limited (in FY1995) to literature searches, review, summation, limited adult recruitment work and completion of a filed season summary. The 1995 field season summary indicated that wild (natural production) origin kokanee adult spawner recruitment numbers were depressed (LeCaire, unpublished literature, 1995). 

Objective 1. Determine Adult Spawner Recruitment into Project Streams.

Adult spawner recruitment surveys conducted from 1995 to present indicate a critically depressed stock (LeCaire 1999). A five-year study of spawner escapement is insufficient to fully understand the dynamics regarding the kokanee populations within Lakes Roosevelt and Rufus Woods. In general, data collected to date indicates that kokanee spawner returns are declining but the four years 1996-1999 of data are not fully conclusive due to capture problems (primarily flooding during high water years). In 1998, a large number (estimated 600-1000) of hatchery origin male kokanee returned to Barnaby Creek. Only male gender fish were identified, no female kokanee were captured by project personnel during the 1998 return period.  In 1999 the kokanee return to the Nespelem River was also an exception. Adult escapement to the San Poil River has been minimal during the course of this project as have been kokanee returns to other identified traditional spawning streams. 

 Further adult escapement work is necessary for the following reasons.

1) Further data collection will benefit the kokanee fishery managers of lake Roosevelt by providing a more complete understanding of the dynamics of the kokanee population.

2) The presence of bull trout (Salvelinus confluentis) (a threatened specie) was documented in Big Sheep Creek during 1998 and 1999. Continued operation of the Big Sheep Creek weir may yield additional range/presence  (for bull trout) documentation and further aid in long-term adult recruitment trends (for kokanee). The bull trout data will be collected coincident to this project.

3) The operation of adult weir traps allows a close examination of kokanee adults to determine sex, origin and maturity while affording the opportunity to collect samples for genetic analysis.

4) The construction and placement of the adult weirs afford a measure of genetic protection to the wild, natural production kokanee found in the respective streams. The weir construction acts as a fence to reduce the possibility of genetic interchange between a wild natural production kokanee stock and a non-indigenous hatchery stock.

Objective 2. Determine Egg to Fry Survival of the Natural Production Kokanee in Project Streams and Their Potential Contribution to the Fake Roosevelt Fishery

Egg to fry survival studies conducted to date have been unsuccessful. The timing of spring run off coincides with the natural swim up period of kokanee fry. Rainbow trout successfully spawn under similar conditions in tributaries to the San Poil River and other Lake Roosevelt tributaries. The volatile flows encountered from March through June each year effectively destroyed redd cap devices employed to determine the egg to fry success of the natural production kokanee utilizing project streams. 

Following the destruction of the redd cap devices a five foot rotary screw trap manufactured by E. G. Solutions of Eugene, Oregon was purchased and installed in the lower San Poil River near the mouth. The site selected was on private property and was selected for reasons of security. The trap was anchored on the East side of the river using a cable attachment to a large pine tree and on the West side using a “deadman” device buried in the bank of the stream. The trap was fished in the thalweg feature of the river about 10 feet out from the East shore. Initially the trap was fished on a twenty-four/day basis, however; manpower constraints and weekend scheduling problems required that we limit the sample period to daytime hours during the normal work week.

The species composition of the captured juvenile fish was varied (Table 2  ). Kokanee were the target species, only five kokanee fry were captured during spring 1996. The catch of rainbow trout was encouraging and the collected data was shared with the Lake Roosevelt Rainbow Trout Habitat/Passage Improvement Project.

TABLE, 2   Screw Trap Summary and Catch Per Unit of Effort, 1996-1999.

Specie
1996
1997
1998
1999

Kokanee
5
1
0
1

Rainbow trout
202
383
105
267

Sucker Sp.
88
1065
110
386

Pike minnow
4
123
0
379

Sculpin
28
23
14
17

Dace
87
121
1
5

Tench
10
0
0
0

Peamouth
2
0
0
0

Burbot
0
2
0
0

Yellow perch
0
0
1


Unidentified
40
0
0
2

Eastern brook
0
0
0
1

Small m.bass
0
0
0
1

Total
537
1788
290
1247

No days fished
64
65
40
28

CPUE
8.39
27.5
7.25
44.5

At the end of the 1996 screw trapping period we concluded that the San Poil river was providing a considerable contribution to the fishery even if they species  were not of a consumable species they did contribute to the forage base of Lake Roosevelt  

In 1997 the screw trap was installed at the same site as that in 1996. The trap was destroyed by an 50 year flood event and replaced a couple of weeks later. The trap was fished much more cautiously than before and was fished for a much longer period. The longer period and modified site account for the larger catch in 1997. Spring lows in 1998 altered the trap site again and the trap was moved again. In 1999 a new location was selected that allowed a much more efficient sampling of the thalweg resulting in another large catch and the highest CPUE over the sample period.

In Fy. 2000 the screw trap was not operated in the San Poil River due to the limited number of target species captured. The Lake Roosevelt Habitat project installed the trap for a short period in N. Nanamkin Creek to monitor out-migrating rainbow trout. 

The future possible contribution of the natural production kokanee will be determined using literature values. No further collection of egg to fry data is planned by this project. Since the project was unable to collect sufficient data for a stong conclusion this objective was dropped from the project.

Objective 3. Determine the Genetic Composition of the Natural Production Kokanee found in Lakes Roosevelt and Rufus Woods.

The genetic work completed to date indicates that lake Roosevelt is inhabited primarily by a single wild, natural production kokanee stock. The potential for other kokanee stock to coexist in Lake Roosevelt is considerable, as is the possibility for genetic exchange between a wild and a hatchery stock. Creel census information, gill net data and data gathered during winter period test fisheries indicate that a substantial wild origin kokanee fishery exists cannot be disputed (as evidenced by the aforementioned data sources) within Lakes Roosevelt and Rufus Wood Reservoir. The genetic work completed to date indicates that Lake Roosevelt is primarily inhabited by a single wild, natural production kokanee stock. The potential for other stocks to co-exist in Lake Roosevelt is considerable as is the possibility for genetic exchange between a wild and a hatchery stock. As part of their natural life cycle salmon migrate downstream. A strong possibility exists that a portion of the kokanee fishery in Lake Roosevelt may be comprised of fallouts from upstream areas that include the Kootenai Lake and River Systems in British Columbia, the Arrow lake system, the lake Coeur d’Alene Lake/Spokane River system or the Lake Pend Orielle/Pend Orielle River system. The genetic work completed to date does not support this hypothesis.

The project has not completely answered the genetic question because we have not been able to obtain a complete set of samples. As of this writing we have been unable to procure samples from the Norn’s Creek and the Upper Arrow lake stocks of British Columbia. We anticipate the collection of these samples during October of 2000.

The existence of a viable kokanee fishery in Lake Roosevelt cannot be disputed. Creel census information, gill net data, and data gathered during the jointly conducted winter test fishery indicate that a substantial wild origin kokanee fishery exists. During the jointly conducted winter test fishery wild/natural production kokanee (47) outnumbered hatchery origin kokanee (1) at 94% to 2 % respectfully. (Spotts, Personal Communication 2000)

The genetic make up of the wild origin kokanee within Lake Roosevelt and Rufus Wood reservoir was been determined using starch gel electrophoretic analysis of proteins found in muscle, eye and liver tissue. Lake Roosevelt fishery managers agree that a deeper look into the genetic puzzle is necessary to determine the possibility of genetic exchange not detectable using protein analysis. The final report regarding Lake Roosevelt kokanee follows as it was received via E-mail from the University of Montana.. In general the letter states that as many as five different kokanee stocks potentially inhabit the water above Chief Joseph and Grand Coulee Dams (Leary, 2000). The Chief Joseph Kokanee Enhancement Project in collaboration with area fishery managers proposes that future genetic analysis be conducted using a micro-satellite DNA process capable of unmasking any allele overlap and discern the degree of introgression by a non-indigenous species upon a possibly unique kokanee stock. The use of micro-satellite DNA analysis may allow the selection of a more locally adapted kokanee stock with a propensity to stay in Lake Roosevelt and/or Rufus Woods reservoir. 

Future genetic analysis will involve the use of micro-satellite DNA analysis. We will sample kokanee populations from the following groups or stocks of fish.

Lake Whatcom, WA., 

Chain Lake, Washington

Lake Pend Orielle, Idaho

Lake Coeur d’Alene Idaho

Red Fish Creek, British Columbia (West Arm Kootenai Lake)

Meadow Creek, British Columbia (North Arm Kootenai Lake)

Lake Roosevelt at Large

Lake Roosevelt (Grand Coulee Dam, 1999 gill net survey)

Lake Roosevelt at Large (Composite of free ranging fish obtained from WDFW, EWU and STI during fall spawning locations at various locations up and down the lake.

Lake Roosevelt at Large ( Composite of kokanee from Hawk creek, Little Falls Dam on the Spokane Arm and the January test fishery effort.)

Nespelem River 1999 return

Nespelem River 2000 return

San Poil River composite 1999 and 2000 return if we are able to obtain the 50 sample minimum.

Letter from Dr. Robb Leary to Richard LeCaire regarding ongoing genetic analysis. Reproduced from e-mail sent without the official letterhead.

December 6, 1999

Rich LeCaire

Confederated Tribes of the Colville Reservation

Highway 155 and Cache Creek Road

Nespelem, Washington 99155

Rich,

Thanks for pointing out the location error in my letter of November 9, 1999.  It has been corrected in this version.

We have completed the electrophoretic analysis of the following kokanee salmon, Oncorhynchus nerka, samples:

Location




Collection date


Sample size

Chain Lake, Washington


April 16, 
1999



25

Franklin Roosevelt Lake, Washington
Fall 

1998



84

Franklin Roosevelt Lake tributaries, Washington


Hawk Creek



October 
1998



26


San Poil River


Fall 

1998



  7


Sherman Creek


Fall 

1998



14


Spokane River


Fall 

1998



17

Kootenay Lake tributaries, British Columbia



North Arm









Meadow Creek



1998



25


West Arm



Kokanee Creek

September 21, 1998



26



Redfish Creek


September       1998



30

Nespelem Creek, Washington

Fall

1998



48

Horizontal starch gel electrophoresis was used to determine each fish’s genetic characteristics (genotype) at 45 loci (genes) coding for proteins present in eye, heart, liver, or muscle tissue (Table 1).
We have previously analyzed four other samples of kokanee salmon from Franklin Roosevelt Lake.  We used contingency table chi-square analysis to test for heterogeneity of allele (form of a 

gene) frequencies among these and the present sample.  If significant allele frequency differences exist, this could indicate that Franklin Roosevelt Lake is inhabited by two or more genetically different populations, the genetic characteristics of the kokanee salmon in Franklin Roosevelt Lake are not temporally stable, or a combination of both factors.  Regardless of the cause, if significant allele frequency differences were detected it would not be appropriate to combine the samples into a single Franklin Roosevelt Lake sample for further analysis.

Evidence of genetic variation was detected among the January 1997 (N=24), winter 1998 (N=29), Swawilla (spring 1998; N=16), spring 1998 (N=63), and fall 1998 samples at six loci.  The allele frequencies are statistically homogenous among the samples at all six loci.  The samples, therefore, were combined into a single Franklin Roosevelt sample for further analysis.

We also previously analyzed a sample of kokanee salmon collected from the San Poil River in the fall of 1995 (N=10).  Evidence of genetic variation was detected at three loci between the two San Poil River samples.  Contingency table chi-square analysis indicates the allele frequencies are statistically heterogenous between the two samples at PGM-1* (Table 2).  This could indicate that genetic differences exist between the samples or it could simply be a chance departure from homogeneity due to the number of comparisons performed.  In order to distinguish between these possibilities, we compared the chi-square statistic at PGM-1* to the modified level of significance proposed by Rice (1989).  At the modified level, the statistic is no longer significant.  Thus, we conclude the difference is most likely a chance departure from homogeneity and the samples were combined into a single San Poil River sample for further analysis.

We next compared the genetic characteristics of the fish collected from the four Franklin Roosevelt tributaries.  Evidence of genetic variation was detected among the samples at eight loci and at two of these the allele frequencies are statistically heterogenous (Table 3).  These differences, however, are not significant at the modified level suggesting they are most likely chance departures from homogeneity.  These samples, therefore, were combined into a single Franklin Roosevelt tributary sample for further analysis.

Not surprisingly, no significant allele frequency differences were detected between the Franklin Roosevelt Lake and Franklin Roosevelt tributary samples at the ten loci showing evidence of genetic variation.  This result strongly suggests Franklin Roosevelt Lake and its tributaries are inhabited by a single kokanee salmon population.  Thus, the lake and tributary samples were combined into a single Franklin Roosevelt Lake sample.

We previously analyzed a sample of kokanee salmon from the Nespelem River (N=17) collected in the fall of 1995.  At the seven loci showing evidence of genetic variation, the allele frequencies are statistically homogenous between the Nespelem River and Nespelem Creek samples.  These samples, therefore, were combined into a single Nespelem River sample for further analysis.

We next compared the genetic characteristics of the Franklin Roosevelt Lake and Nespelem River samples.  This was done to test the possibility that no detectable genetic differences exist between these two groups of kokanee salmon because of entrainment of fish out of Franklin Roosevelt Lake and subsequent gene flow into the Nespelem River population.  Evidence of genetic variation was detected at 12 loci and the allele frequencies are statistically heterogenous between the samples at four of these loci (Table 4).  The differences at GPI-A* and sIDHP-2* remain significant at the modified level indicating that genetic differences exist between the Nespelem River and Franklin Roosevelt Lake kokanee salmon populations.  This result further indicates that possible gene flow from Franklin Roosevelt Lake to the Nespelem River has not, at least up to now, been sufficient to genetically homogenize the two populations.  The samples, therefore, were treated separately in further analyses.

Evidence of genetic variation was detected at four loci in the two West Arm Kootenay Lake tributary samples.  The allele frequencies were statistically homogenous between the samples at all these loci so they were combined into a single West Arm Kootenay Lake sample.

Evidence of genetic variation was detected at five loci in the North and West Arm Kootenay Lake tributary samples (Table 5).  At the modified level, the allele frequencies are statistically heterogenous between the samples at three of these loci (Table 5).  This suggests that Kootenay Lake is inhabited by at least two genetically different kokanee salmon populations and the North and West Arm Kootenay Lake tributary samples were treated separately in subsequent analyses.

At this point, our data set consists of the following samples: Chain Lake, Franklin Roosevelt Lake, North Kootenay Lake, West Kootenay Lake, and the Nespelem River.  Among these five samples, genetic variation was detected at thirteen loci and the allele frequencies are statistically heterogenous at the modified level at seven of these loci (Table 6).  Thus, there is strong evidence that these samples came from genetically divergent kokanee salmon populations.

In order to compare the overall genetic characteristics of these populations, we calculated Nei’s genetic distance (Nei 1972) between all possible pairs of samples.  The resulting matrix of genetic distance estimates was then subjected to unweighted pair group cluster analysis to construct a phenogram.  The phenogram indicates the two genetically most similar, although not identical, populations are the Lake Franklin Roosevelt and Nespelem River (Fig.1).  The Chain Lake and North Kootenay Lake populations are also quite similar to each other as well as to the Franklin Roosevelt Lake and Nespelem River populations.  Finally, by far the most genetically divergent population analyzed is from West Kootenay Lake.

Since kokanee salmon from Lake Whatcom have been introduced into Franklin Roosevelt Lake, we compared the genetic characteristics of the Lake Whatcom fish, using the data of Winans et al. (1996), to the populations from which we have samples.  In order to make the two data sets comparable, we had to eliminate 12 loci from our data: CK-A1*, CK-A2*, bGLUA-1*, bGLUA-2*, GAPDH-3*, GAPDH-4*, G3PDH*, mMEP-1*, mMEP-2*, sMEP-1*, sMEP-2*, and XDH-l*.
If Lake Whatcom fish have had a substantial genetic contribution to the Franklin Roosevelt population, then these two groups should be genetically very similar to each other.  In contrast, the results indicate that Franklin Roosevelt Lake and Nespelem River kokanee are still the genetically two most similar samples. (Fig. 2).  These two kokanee populations are also more similar to those in North Kootenay Lake and Chain Lake than they are to the Lake Whatcom population.  The West Kootenay Lake kokanee remain the genetically most divergent of the populations.

The above results indicate that Franklin Roosevelt Lake kokanee salmon have largely been derived from a source other than Lake Whatcom.  One possibility is that they may be partially descendants of sockeye salmon that spawned in the Arrow Lakes area prior to the construction of Grand Coulee Dam.  (Fulton 1970).  This of course is only speculative.

There are at least two reasonable, but not mutually exclusive, explanations for the high genetic similarity between the Franklin Roosevelt Lake and Nespelem River kokanee populations.  They may largely be derived from the same source or entrainment of fish out of Franklin Roosevelt Lake may result in substantial gene flow to the Nespelem River.  With the available data, however, we cannot determine which if either of these reasons is largely responsible for the high genetic similarity between these two populations.







Sincerely,







Robb Leary

Objective 4. Determine Entrainment Rates, Peaks, Diel, Horizontal, and Vertical Distributions of Fish, and Specie Composition of Fish Entrained Through Grand Coulee Dam and Identify Hydro-Power Operation Responsible for Greatest Entrainment. 

Beginning in mid-March of 1996 and continuing until the end of FY 1998, a single beam hydro-acoustic survey was conducted at 14 of 24 turbine intakes at Grand Coulee Dam. During the last quarter of 1998, data collection efforts were intensified at the Third Power Plant by the addition of two transducers and a single transducer on a drum gate to determine entrainment during light show periods. Estimates of entrainment indexes indicate that entrainment rates vary from year to year dependant upon annual water cycles (Figure 1), and power generation needs. During all years of entrainment data collection, the third power plant was consistently identified as entraining the greatest number of fish  (Figure 2)

Fish entrainment through Grand Coulee Dam has been documented over a 40-month period using single beam hydro acoustic technology provided by BioSonics Inc. of Seattle, Wa.

Entrainment investigations provided data that concludes entrainment is substantial, ranging from 211,685 to 576,676 (Table 1) fish annually that are potentially correlated with annual reservoir water regimes, project operations and up reservoir net pen and hatchery releases (Figure 1).

It has been clearly documented that entrainment increases from the left to right to third power plants over the 40-month study period (LeCaire 1999).  The third power plant has been identified as consistently entraining the greatest number of fish annually (Figure 2) and has a rate of entrainment that is an order of magnitude greater than the left or right power plants. The third power plant has consistently entrained the greatest number of fish over the 40-month study period. 

Total estimated entrainment through Grand Coulee Dam has been calculated at 1,655,390 fish over the duration of this project. The total estimated entrainment figure differs from the monitored entrainment figures of 1,610,721 (Table 1), by having an estimate of entrainment applied to unmonitored turbine units after correcting for monthly percent of turbine operation. A correlation exists between certain lake levels and high rates of entrainment (Figure 1). Is it a coincidence that high entrainment rates coincide with up reservoir hatchery and net-pen out planting? In general, annual entrainment peaks correspond to the near completion of the refill period. Additionally, the entrainment peaks occur following a time lag following the out planting schedule of Lake Roosevelt fish hatcheries and net pen operations. Annual hatchery and net pen out-planting generally begins during April with the bulk of the out-planting done from May through July.  A portion of the hatchery and net pen releases are small enough (especially fry releases) that the hydro acoustic survey may not be able to detect them. Detectable fish targets must be 50 mm or larger to be seen by the single-beam equipment; many of upstream fry releases that occur each year have not been factored into the tables because of their small size.

Target strength analysis reveals that the size of fish entrained varies greatly throughout the year. Smaller target strengths were the norm at the third power plant in 1999. The most reliable target strength data is obtained using split beam technology from a boat or stationary platform.

Acoustic monitoring of drum gate spill entrainment began in June of 1998 and continued until October of 1999.  The drum gates are located in the center portion of the dam between the left and right powerhouses. Data analysis indicated the presence of many fish engaged in milling activity during light show spill, however; few if any fish were entrained. Entrainment during light show spill is limited to .2 ft. in depth, however; entrainment may be considerable when water is spilled at three or more feet for flood control concerns.

Further substantiation of entrainment is verified by collection reports from the Rock Island Dam bypass facility.  Operators of that facility confirm the presence of kokanee (differentiated from Sockeye salmon by the missing adipose fin) (986 kokanee) and rainbow trout (234 floy tagged rainbow trout) in substantial numbers at that facility during 1999 (BioSonics 1999). These fish had been released behind Grand Coulee during 1999; eight of the tags were from the 1998 release. In both 1998 and 1999 the highest number of kokanee collected at the Rock Island bypass trapping facility occurred during June coinciding with peaks in entrainment that may indicate a propensity of the hatchery fish to smolt and migrate.

The aforementioned documentation of entrainment through Grand Coulee dam effectively verifies that entrainment has a substantial negative effect on the kokanee fishery in Lake Roosevelt includes both wild and hatchery fish production within Lake Roosevelt and associated tributaries.

Following the 1999 review of this project by the ISRP, we have been developing a modified scope of work to allow the project too transition from a monitoring stock assessment project to one of active deterrent or entrainment prevention project. The ISRP suggested the use of strobe light technology as a possible deterrent methodology

Regional fisheries managers, North West Power Planning Council and Bureau of Reclamation, personnel have determined that important parameters must be evaluated prior to the transition of this project to an active pro-deterrent project. Two important elements critical to the design of the strobe light arrays are the determination of fish behavior as they approach the third power plant and water current profiling in the culd e sac adjacent to the third power plant. These parameters include the assessment of current vortices in and near the forebay area of the third power plant. The technology of “Doppler Radar” profiling will be used to map currents. The mapping exercise will determine the optimal spatial and depth location for an experimental strobe light array. 

At the present time, we have no knowledge of fish behavior changes that may occur when fish approach the dam or encounter the high water velocities in the third power plant culd e sac area. It is imperative that fishery managers fully understand fish behavior actions and reactions as they approach the dam and encounter extremely high currents vortices. We anticipate using radio tags and directional antennas to monitor behavior in conjunction with multi-split beam hydro acoustic technology for fine scale tracking of fish targets. Fish for the tagging operation will be obtained from local hatcheries. The data collected using multi-split beam hydroacoustics to determine fish behavior will increase our entrainment knowledge and provide valuable information to enable optimum fishery management decisions by area fishery managers.

Currently, a unique opportunity for cost-sharing exists with the United States Bureau of Reclamation (USBR) to test the efficacy of strobe light technology as a deterrent to fish entrainment (Steve Heibert, USBOR, Personal Communication, 2000). The U.S. BOR is willing to loan the use of 8-12 Flash Technology strobe lights for the test deployment. The opportunity to fund an experimental strobe light test during FY 2001 is contingent upon the timely completion of a fish behavior study and a current mapping exercise near the forebay area of the third power plant during fy2000. 

Figure 1. Lake Elevation vs. Fish Entrainment 1996-1999.
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Figure 2. Average Entrainment by Power Plant, 1996-1999.
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TABLE 2. Annual Gill Net Specie Composition, 1996-1999

Year
KOK
%
RBT
%
WAL
%
LWF
%
BMC
%

1996
11
10%
15
14%
21
15%
1
<1%



1997
29
20%
21
14%
22
15%
17
12%



1998
196
48%
161
39%
11
04%
21
07%
1


1999
76
48%
51
36%
3
02%
7
04%
2
1%

Following the advice of the Independent Scientific Review Panel (ISRP) the project began to develop a scope of work more in-line with entrainment prevention. During Fy. 2000 using carry over funding, the project contracted with Battelle Labs,  the development of a scientifically defensible statistical protocol and study plan that would allow the testing of strobe light technology in deterring fish entrainment at Grand Coulee Dam. During  Fy. 2000, a current profiling study was conducted and completed using “Acoustic Doppler Current Profiling” (ADCP) technology. The final result and report is anticipated from Battelle in late August of this year. 

The number of project objectives was reduced to three when the entrainment and egg to fry survival objectives were eliminated.

f. Proposal objectives, tasks and methods
Objective 1. Adult Recruitment

Task 1. Install picket weir/trap on San Poil River on or before July 15, 2000.

     Sub-Task 1.1 Monitor traps on a daily basis until end of spawning season (Nov.15)

     Sub-Task 1.2 Record all pertinent data and collect/preserve genetic sample material.                               

Task 2. Install picket weir/trap on Nespelem River on or before July 20, 2000.

     Sub-Task 2.1 Monitor traps on a daily basis until end of spawning season (Nov.15)

     Sub-Task 2.2 Record all pertinent data and collect/preserve genetic sample material

Task 3. Install picket weir/trap on Barnaby Creek on or before August 1, 2000.

     Sub-Task 3.1 Monitor traps on a daily basis until end of spawning season (Nov.15)

     Sub-Task 3.2 Record all pertinent data and collect/preserve genetic sample material

Task 4. Install picket weir/trap on Big Sheep Creek on or before August 25, 2000.

     Sub-Task 4.1 Monitor traps on a daily basis until end of spawning season (Nov.15)

     Sub-Task 4.2 Record all pertinent data and collect/preserve genetic sample material

Task 5. Monitor adult kokanee return to other known sites

     Sub-Task 5.1 Conduct foot/canoe surveys on San Poil, and  Nespelem Rivers.

     Sub-Task 5.2 Conduct foot surveys on Sheep and Barnaby Creeks.

     Sub-Task 5.3 Conduct boat surveys to various Lake Roosevelt tributary streams.

     Sub-Task 5.4 Conduct snorkel surveys as needed.

Objective 2. Genetics Research

Task 1. Obtain and preserve fin and tissue samples for analysis.

Task 2 Develop Contract for analysis work.

Task 3 Write report on genetic findings.

Objective 3: Determine the efficacy of a prototype strobe light system to repulse kokanee and rainbow trout in the Grand Coulee Dam forebay adjacent to the third powerhouse.

Tasks

Task a: Purchase and deploy split beam hydroacoustic equipment along with the test strobe light array.

Task b: Collect split beam hydroacoustic data during late June and July, 2001.

Data collection will be divided into two subtasks:

     Sub-Task b-1

     The first data collection period will be devoted to understanding and adjusting the     light and sound fields that will be used in the study.  
     Sub-Task b-2

     The second data collection period will be devoted to collecting fish behavior data using the strobe light/acoustic module described under Task (a).  
Task c: Analyze hydroacoustics data and prepare report.
Methodologies

Objective 1. Adult Enumeration

Picket weirs will be installed in selected streams to allow enumeration of adult kokanee. Weirs have been in use by fisheries personnel for decades (Gunstrum and Berglander, 1984), (Conlin and Tutty, 1979). Native Americans have used picket weirs for subsistence fishing for centuries (Scholz et.  al. 1985), (Ray, 1932). The project is using picket fence type weirs constructed on site in several streams tributary to Lake Roosevelt and a single tributary to Lake Rufus Woods. The weirs consist of a series of aluminum tubing pickets that are placed through pre-drilled angle iron cross pieces that are in turn supported by heavy angle iron tripods anchored to the substrate. The series of tripods are placed in a v shaped array. The apex of the v is attached to a live/holding box so that as fish follow the v they are naturally led into the trap/box. The trap/box is constructed also of aluminum tubing welded together in panels with one-inch spaces between the aluminum tubes. The panels are then wired to one another on site and form a box on all four sides and the bottom. The box is anchored to the bottom by driving iron re-bar into the substrate. A short panel is anchored diagonally across the live box to confound the trapped fish and prevent escape. Finally a hinged plywood cover is attached and secured with a padlock. The weirs are then maintained on a daily basis where there are cleaned of debris and checked for the presence of fish.

Adult adfluvial kokanee enumeration will be conducted beginning in mid-July and continuing through early November or until no further upstream movement is recorded.

Captured fish will be anesthetized before handling to reduce stress and prevent injury as they are being processed for biological data. Data collected will include date of capture, condition, sex, fork length, and fin tissue sample for genetic analysis. Methane Tricainesulfonate (MS-222) will be utilized as an anesthetic for the captured fish. The amount of MS-222 used will be dependant upon water quality, temperature and fish size; levels of 100mg/l or less have been effective (Piper 1982).  Captured fish will be placed in a plastic container of MS-222 and clamed prior to handling, followed by an emersion in a second container of clear water to recover from the effects of MS-222, prior to their release upstream.

Objective 2. Genetics Determination .

Following regional discussion about the genetic analysis completed to date a decision was made to shift from allozyme protein analysis to a more in depth methodology.  An Intermountain Province project had earlier contracted the micro-satellite DNA analysis of Cutthroat trout and was pleased with the outcome. It was decided that because the laboratory rates were cost effective and had provided excellent results we would utilize it’s services (as per tribal policy, three bids were obtained and scrutinized). The methodology is presented below as the proposal bid. 

STATE OF WASHINGTON

DEPARTMENT OF FISH AND WILDLIFE

 FISH PROGRAM - SCIENCE DIVISION

CONSERVATION BIOLOGY UNIT
June 29, 2000

TO:
     
Richard LeCaire, Colville Confederated Tribes

FROM:
James. B. Shaklee

SUBJECT:
PROPOSAL FOR MICROSATELLITE DNA ANALYSIS OF LAKE ROOSEVELT AND OTHER KOKANEE
As you know from our past conversations regarding this study, we are very interested in collaborating with you and your staff to conduct a DNA-based genetic characterization of these kokanee.

Our proposal is to screen the 300 samples for 6-10 microsatellite DNA loci using our ABI-377 automated DNA sequencer utilizing in-lane size standards to achieve a precision in size calling of approximately 0.2 bp.  

We will screen the same loci used by Dr. Terry Beacham and colleagues in their studies of British Columbia sockeye and kokanee (Omy-77; Ots-3; Ots-100; Ots-103; Ots-107; and Ots-108; Beacham and Wood. 1999. CJFAS 56:297-310) and/or several of the 14 newly developed tetranucleotide repeat microsatellites developed for sockeye by ADFG (J. Seeb and J. Olsen, personal communication).

Raw data from the DNA sequencer will be processed using Genescan (v. 2.1) and Genotyper (v. 2.0) (PE Biosystems) and then manipulated in Excel to create input files for statistical analysis using several available computer programs for population genetic analysis (e.g., GENEPOP, MICROSAT, NTSYS-pc, PHYLIP).

We will prepare a written report documenting the samples analyzed, materials and methods used, results obtained, and interpretation and conclusions (with citations to relevant literature) at the completion of the project.  In addition, we are prepared to provide you with a complete file of the resulting genetic data if you want it.

The price for the above described analysis will be $50.00 per fish ($15,000.00 for 300 fish).  This all inclusive cost includes protocol development, data collection, statistical analysis, and reporting of results.

We expect to be able to complete this project by September 30, 2000. 

If you have any questions or need additional information, please feel free to contact me by phone, FAX, or email.

James B. Shaklee, Research Scientist

[phone: 360-902-2752; FAX: 360-902-2943; email: shakljbs@dfw.wa.gov]
Objective 3 Strobe Light Efficiacy Test and Fish Behavior Determination

The following discourse is taken from the proposal submitted by Battelle, Pacific Northwest National Labs to conduct a fish behavior/strobe light efficacy test at Grand Coulee Dam. 

Task a.

Purchase and Deploy Hydro-acoustic Equipment 

A test strobe light array will be deployed from a sampling platform (barge) secured in the center of the entrance to the third powerhouse by four tether lines (two attached to the powerhouse and two attached to the right bank of the forebay entrance directly across from the powerhouse attachment points) (Figure 1).  The strobe light array will be comprised of a tri-pack (three lights).  The strobe lights will be supplied by the Bureau of Reclamation, Denver, CO.  The tri-pack will be attached to a rigid frame and lowered on a system of suspension cables and articulating poles to permit the lights and sensors to hang nearly vertical in the water column.  The orientation of the mount will be stabilized into the flow by a hydrodynamic tow vehicle and weight attached to a cable at the bottom of the pole mount (Figure 2).  The strobe lights will be aimed in such a way as to illuminate a restricted region directly upstream of the barge location.  The depth of the light array will be adjusted to correspond to the highest concentration of fish targets as detected by the mobile (traverse) splitbeam system deployed immediately upstream of the barge location.  It may be necessary to adjust the vertical position of the array during the course of the sample period.

The effectiveness of the strobe light array for deterring fish will be tested using a quad-multiplexed splitbeam hydroacoustic system produced by and purchased from Precision Acoustic Systems (PAS), Seattle, WA (Figure 3).  The splitbeam system will be comprised of a Model PAS 103 Multimode Scientific Splitbeam Echo Sounder operating at 420 kHz, a Model PAS 203 Remote Underwater Quad Multiplexer, four - 12 degree 420 kHz splitbeam transducers, and associated cables.  The system will be powered by 110 VAC supplied to the barge from the powerhouse.  The system configuration is shown in Figure 3.   A dedicated personal computer (PC) will be used for system control and data logging.  An equipment trailer will house the surface control unit and needs to be placed within 1000 ft of the barge location.

The transducers will be oriented in a diamond configuration as close as practicable to the light array (Figure 4).  The transducers will be aimed to sample as much of the illuminated region as possible.  We are interested in both presence/absence measures as well as behavioral characteristics at varying ranges from the strobe lights.  Therefore, it is critical that the mounting frame permit careful aiming of the lights and transducers.  Both the strobe light aiming and the splitbeam transducer aiming will be carefully done and verified by field measurements in advance of the study.  This will require access to a deep, quiet water area for vertical aiming.  The frame will be fitted with jigs for light sensor deployment and acoustic target deployment during the alignment/testing phase of the study.

A logging global positioning system (GPS) will be used to track the position of the sample platform throughout the study period.  Light sensors will also be used to monitor the light conditions at the surface and three vertical positions associated with the light array.  Light conditions will be monitored 24 hrs per day and will be used to verify the effectiveness of the lights as well as the diurnal light conditions during the study.  Position data and light conditions will be downloaded from the logging platform daily with data reduction and plotting throughout the season.

A traversing splitbeam echo sounder operating at 200 kHz will be used to sample the horizontal and vertical extent of the fish population at the entrance to the third powerhouse forebay.  By using 200 kHz, we will avoid frequency conflict with the splitbeam system located on the strobe light platform thus allowing simultaneous operation.  The vertical distribution of targets will be used in-season for adjusting the elevation of the strobe light array to correspond with the highest density of fish.  A BioSonics DT6000 splitbeam system will be mounted on a small platform (pram) that will be pulled across the entrance to the third powerhouse forebay along a guide wire for repeatability.  The DT6000 will be self-contained and powered by battery.  The digital transducer will be oriented vertically.  Data will be stored internally in a battery powered laptop computer and downloaded daily soon after the daytime transect has been completed.
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Figure 2. Diagram of proposed strobe light and split beam hydroacoustics deployment from the test barge. View from upstream (the size of the lights and transducers have been exaggerated for illustration purposes)
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Figure 3.  Quad-multiplexed splitbeam hydroacoustic system (PAS Model 103, Precision Acoustic Systems, Seattle, WA).
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Figure 4. Side-view detail of test deployment system illustrating hypothetical light beam and hydroacoustic beam overlap and placement of light sensors. 

Task b: Collect split beam hydroacoustic data during late June and July, 2001.

Data collection will be divided into two subtasks:

1. The first data collection period will be devoted to understanding and adjusting the light and sound fields that will be used in the study.  Alignment and calibration data will be collected for 4-5 days prior to the start of the study (mid-June). The strobe light/splitbeam transducer frame will be deployed at the surface looking down into the water column in a protected area.  Measurements of the light field will be made during day and night using Li-Cor sensors deployed vertically from the frame.  Next, the sound field sampled by each of the acoustic transducers will be mapped with a calibrated copper sphere (standard target).  During this preliminary sampling, the entire system will be checked for functionality and reliability requiring extended operation (1-2 days continuous).

2. The second data collection period will be devoted to collecting fish behavior data using the strobe light/acoustic module described under Task (a).  The data collection period will be 5 weeks beginning in late June and extending through July 2001 (the exact dates will be determined in the spring, 2001).  Data will be collected onto removable media from both the strobe light platform and the traversing splitbeam platform.  The data will be backed up at the site and transferred to Richland, WA for further backup and archiving.

Strobe Light Evaluation Experimental Design

Comparing fish density at a series of distances from the light source when the lights are on or off will test the null hypothesis that strobe lights will not affect fish population behavior in the forebay. Treatment scenarios will include 24hr on – 24hr off and 1 hr on – 1 hour off, alternating over a 24hr period. To control for possible temporal progression in hydropower operations or biological conditions, time during the experiment will be divided into strata of 3 days each. Each 24hr period of the two treatment scenarios will be randomly assigned to one of three days within each time strata. ANOVA analyses (Table 1) will be completed for each of 5, 10, 20, and 40 meters horizontal distance from the light source. Significance level (α) will be 0.05. Each 24-hour period will be divided into exclusive periods representing DAY, NIGHT, DAWN, or DUSK. An additional factor will account for the influence of powerhouse operations. Time strata will be evaluated as a possible covariate to explain variation in fish density or behavior. Interactions among factors will be included wherever they cannot be shown to be inconsequential.

Table 1. ANOVA factors and levels used in tests of fish density and behavior

Factor
Levels
df

1. Light Treatment Level
ON, OFF
1

2. Time of Day
DAY, NIGHT, DAWN, DUSK
3

3. Powerhouse Operations
GENERATING, NOT GENERATING
1

Comparing fish density at a series of depths along a horizontal transect while the lights are on or off will test the null hypothesis that strobe lights will not affect vertical distribution of the population. Density at the selected locations will be compared by ANOVA among light and dark periods (Table 1).

Comparing fish density along a horizontal transect while the lights are on or off will test the null hypothesis that strobe lights will not affect horizontal distribution of the population. Density at a selected depth will be compared by ANOVA among lit and unlit zones (Table 2).

Table 2. ANOVA factors and levels used in tests of horizontal fish density

Factor
Levels
df

1. Light Treatment Level
ON, OFF
1

1. Zone
LIT, UNLIT
1

2. Time of Day
DAY, NIGHT, DAWN, DUSK
3

3. Powerhouse Operations
GENERATING, NOT GENERATING
1

Individual behavior will be compared during light on and off periods to test the null hypothesis that strobe lights will not affect individual behavior. Behaviors such as movement direction, rate, or fish track shapes will be compared by ANOVA among light on and off periods (Table 1). 

Short-term changes in behavior immediately will be compared by testing paired differences among behavior parameters before and after strobe light state (on/off) changes. Two tests will be conducted: one for on-to-off changes and another for off-to-on changes.  To evaluate the behavior independently in dark or light ambient conditions, the two tests will be repeated for changes that fall within the DAY period and for those that fall within the NIGHT periods.

Sample size will be a function of the number of on-off periods, not the number of fish passing. The number of fish passing, however, will affect the precision of estimates of fish density. 

Estimating relative light intensity
It is desirable to estimate the light intensity at locations some distance from the lamps themselves, to evaluate whether a threshold for effectiveness exists. Intensity at a point location can be extrapolated from light transmission characteristics of water, the beam pattern and intensity of artificial light. Ambient natural light can also be estimated if sun intensity, angle, and surface conditions are known, in addition to water characteristics (Zaneveld 1977). Artificial light intensity can then be compared to ambient light intensity to determine the relative intensity. Relative intensity may be a better predictor of behavioral response than measures or estimates of absolute artificial illumination intensity. If relative intensity is a good predictor of behavioral response, it would be possible to model effective layouts based upon lamp characteristics, depth and expected water conditions. Light intensity will be measured by Li-Cor underwater Quantum sensor attached to a Li-Cor LI-1400 data logger. 

Task c: Analyze hydroacoustics data and prepare report.

Data Processing

Raw data files containing ping by ping tracked target data for the split-beam system will be stored on high capacity medium (Jaz disk).  The data will be backed up at Grand Coulee, then transported to Richland for entry into a database and archiving.  Once the data have been backed up and archived, they will be distributed for data processing.

Data processing will be comprised of two steps.  First, 10% of all files collected each day will be manually tracked using proprietary echogram-tracking software.  The software provides for input of raw data files and generates comma separated variable output that may then be further processed and analyzed.  The raw *.csv files will be post-processed through Battelle's splitbeam processing software.  

The second step of the processing will be to automatically track the fish targets for all of the data collected with auto-tracking software.  Again, the data will be subjected to Battelle's splitbeam post-processing software for quality control and assurance.  The resulting files will then be ready for final analysis.

Data Analysis

A number of analyses have been applied to behavioral data in the past with various origins.  A search of the literature in 1998 produced useful results from areas as diverse as particle-diffusion theory (Parrish and Hamner 1997; Turchin 1998), multiple target tracking (Bar-Shalom and Li 1995), spherical statistics (Zar 1984), geology (Davis 1986), and animal behavior (Parrish and Hamner 1997; Turchin 1998).

The processed fish track data will be the basis for the final stages of the analysis and will come primarily from the fixed splitbeam system located with the strobe lights.  The fish will be characterized by their location within range bins and by track characteristics relative to the strobe light source.  The primary measure of fish response to the strobe lights will be presence or absence of fish within various radial range bins with the zero range defined by the location of the center strobe light. Fish velocity vectors will provide indications of direction and rate of movement while measures of tortuosity and loopyness will characterize the behavior of individual fish tracks.

Reporting

The products of this project will be the reports.  Three reports are scheduled as milestones in completion of the project as follows:

1. Preliminary research report (letter report) – due September 30, 2001

2. Draft final report - due November 15, 2001

3. Final report - due January 31, 2002

The preliminary research report will be a letter report detailing the progress of data collection, data processing, and analysis as of August 31, 2001.  The report will be largely oriented toward providing a glimpse at the results and describing any problems or difficulties that were encountered during data collection, data processing, and initial stages of analysis.

The draft final report will include all data collected during the field season and complete analysis of that data.  This will constitute the first stage of the final product for agency and regional review and comments.  Comments will be required by mid-December for completion of the Final Report.

The Final Report will be the culmination of the project and include recommendations regarding further tests of strobe lights as a deterrent to migration of fish into the third powerhouse forebay.

Fish Behavior Determination
Objective: Determine the effects of surgically-implanted 3D sonic tags on the swimming performance, buoyancy compensation, and vertical distribution of resident salmonids in Lake Roosevelt.

Task a. Determine Fish Behavior 

Investigate the effects of surgically implanted 3D sonic tags on behavior of hatchery kokanee salmon (O. nerka) and hatchery rainbow trout (O. mykiss).  

Methods:

1. Construct floating net-pens for study of vertical distribution of tagged fish vs. untagged fish.

2. Monitor vertical distribution and horizontal movement within the net pens (will test the buoyancy compensation of fishes).

Fish will be treated using 1 of 3 methods: handling but no tagging, surgical implantation of acoustic tags and surgical procedure without implantation.  Surgical procedure will follow the methods outlined by Adams et al. (1998b).  Vertical and horizontal distribution and movement of acoustically tagged fish will be monitored using hydrophones placed around or in the net pens and with narrow split-beam hydroacoustics.  Untagged fish will be monitored using narrow split-beam hydroacoustics or underwater video cameras.  Buoyancy tests will be performed on fish following the procedure outlined by Perry et al. (2000).  Distribution will be statistically tested using a Chi-squared goodness of fit for the separate populations of control and test fish.  Analysis of variance will be used for the 80% distribution of each population over time and diel period.

Task b. Examine Fish Performance  

Evaluate swimming performance of surgically implanted 3D sonic tags on hatchery kokanee salmon (O. nerka) and hatchery rainbow trout (O. mykiss).

Methods:

1. Monitor swimming performance of surgically implanted fish and non-implanted fish in swim tunnels using fish size and time as deterministic variables.

Fish will be treated with 1 of 3 methods as in Task a (Adams et al. 1998b).  Swimming performance will be monitored using respirometer-stamina chambers.  Bright lights placed at the downstream end of the tunnels provide visual orientation for the fish.  Water velocities within the chamber will be tested using a velocity meter probe.  Fish performance tests will follow procedures outlined by Adams et al. (1998b)

2. Determine instantaneous growth rates of tagged fish and species-specific differences over size classes.

Task c. Test Acoustic Tags in the Grand Coulee Forebay 

Evaluate the acoustic noise levels in the forebay of Grand Coulee Dam.

1. Monitor acoustic noise levels with 3D system hydrophones to assess noise that might effect detection of acoustic tags.

2. Test a configuration of 4 to 6 hydrophones in the forebay using a small sample of fish (N=15) and beacon tags (N=5).  


An array of 4 to 6 hydrophones is the minimum number of hydrophones necessary     for 3D solutions of acoustic tagged fish.  Areas that do not receive enough coverage by the minimal number of hydrophones will allow 2D positioning of tagged fish.  Four to 6 hydrophones are also required for correct positioning of the hydrophones.  Beacon tags will be used in positioning the hydrophones, speed of sound estimates, and validating test data.  Tag life for a test period can be expected to last for 10 – 30 days and tag weights from 1.1 g to 1.5 g.

g. Facilities and equipment
The major equipment required for this project are listed in Table 3.  The splitbeam hydroacoustic equipment listed has been described earlier in this proposal.  The PAS 420 kHz echo sounder will be used for the strobe light platform and the BioSonics DT6000 will be used for the traverse (mobile transects).  The PAS system will be purchased while the DT6000 is offered for loan from Battelle.  Both systems will require pre and post-season calibration.  The oscilloscope is used to monitor the raw data from the echo sounders to assure data quality.  The calibration standards will be used for measuring the performance of the hydroacoustic systems in the field to assure that they are performing according to specification and to map the effective sample volume corresponding to the strobe light illuminated region.  An Endeco V-fin hydrodynamic surface combined with weight will be used to stabilize the strobe light/acoustic mount.  V-fins are designed to impart strong downward force and will aid in preventing the mount from swinging outward under high turbine load events.

The strobe lights will be on loan for this project from the Denver office of the Bureau of Reclamation (personal communication with Steve Hiebert).  We assume that the controller, cables, and lights are in good working order when we receive them.

Two computers will be purchased for this project.  The first will be dedicated to controlling the PAS splitbeam echo sounder and will be modified for that task with special hardware and software.  The second computer will be dedicated to the mobile splitbeam system for system control and data logging during the sample periods.  Jaz drives or a comparable removable storage device will be used for data downloading.

A critical component of this study is understanding the light conditions that are affecting the fish that we interrogate with the hydroacoustic systems.  We will deploy four Quantum light sensors produced by Li-Cor for this purpose.  Three of the sensors will be deployed underwater above, at, and below the strobe lights.  Since surface conditions can affect the ambient conditions in the water column, we will also monitor the light and wind conditions on the floating platform.  A single data logger will log the four proposed light sensors and a wind/direction sensor.  The position of the strobe light/hydroacoustics platform and the traversing mobile platform will be monitored using logging GPS systems.

The quad-multiplexed splitbeam system will require a house for the surface unit within 1000 ft (by cable run distance) of the barge in the forebay.  We propose to place a 20 to 24 ft mobile office on the deck of the dam near the sample location for this purpose.  The office will also be used for data processing and analysis.

Table 3.  Major equipment acquisitions proposed for this study.

Item
Details
Quantity Planned
Battelle Owned
To Get
Source

Hydroacoustic Equipment

Echo sounder/processor
PAS 420 kHz split-beam
1
0
1
purchase

Multiplexer
PAS 203
1
0
1
purchase

Transducers
420 kHz split-beam
4
0
4
purchase

Deck Cable
Split-beam
1
0
1
purchase

Underwater Cables
Split-beam
4
0
4
purchase

Digital Echo Sounder
BioSonics DT6000
1
1
0
n/a

Digital Transducer
200 kHz splitbeam
1
1
0
n/a

Digital Transducer Cable
Splitbeam
1
1
0
n/a

Other Hydroacoustic Equipment

Oscilloscope
2 ch, no freeze
1
0
1
purchase

Mount Stabilizer
Endeco V-fin
1
0
1
purchase

Calibration Standard
420 kHz Copper Sphere (BioSonics)
2
0
2
purchase

Strobe Lights

Strobe Lights
Flash Technologies
4
0
4
loan

Strobe Light Controller
Flash Technologies
1
0
1
loan

Strobe Light Cables
Flash Technologies
4
0
4
loan

Computer

Computer/data collection
Pentium
1
0
1
purchase

Computer/traverse
Pentium Laptop
1
0
1
purchase

Data storage
Jaz drives
2
0
2
purchase

Light Measurement

Light Sensors
Underwater Quantum Sensors w/cable
4
0
4
purchase

Data Logger
Light and Wind Speed
1
0
1
purchase

Other

Mobile Office
Trailer for Two Months
1
0
1
lease

GPS
Logging GPS for Barge and Traverse Position
2
0
2
purchase

For the sonic tagging work:

We propose to borrow  “special equipment” necessary for receiving and determining the 3D positions in the forebay area of interest.  We believe this equipment could be made available from the U.S. Army Corps of Engineers, Anadromous Fish Evaluation Program.  This would defer the costs of capital equipment during preliminary test to be conducted in FY-2001.  The costs would be deferred until FY-2002 when a 3D fish tracking system would be required to determine the position of tagged fish to assess behavior relative to strobe light operation.

The USGS operates the Columbia River Research Laboratory, which includes research boats, vehicles, office space, and laboratory facilities for the conduct of this study.  Boats will be operated at cost with no additional lease cost to the project.  Department of Interior certified boat operators trained in CPR and First Aid will operate boats.  Boats will be inspected by a third party law enforcement officer to meet U.S. Coast Guard standards.  USGS will provide a quality control system consistent with the Good Laboratory Practices Act.

Other resources include:

· A selection of 25 boats up to 30 feet in length for work on the river. 

· Two 2700 square foot storage facilities with a shop.

· 4000 square foot wet lab facility

· A local computer network integrating state-of-the-art GIS capabilities.

· A technical staff of 60-100 fishery biologists, ecologists, and GIS specialists.

An office and analytical laboratory in a 15,000 square foot facility.

For all objectives, we make the following assumptions related to performing this work;

1. We will have cooperation from the U.S. Bureau of Reclamation, Grand Coulee Project Office, in the placing and operation of test equipment including:

a. access to the forebay on a daily basis during the sample season;

b. access to the deck of the third powerhouse twice per day during hours of darkness and daylight;

c. access to 110 VAC (200 amp load center) near the sample location

d. attachment points for securing the floating platforms on the dam and the adjacent left bank;

e. space to place an equipment trailer/mobile office within 1000 ft of the barge location.

2. We will be able to collect data on large enough samples of fish that will enable us to have sufficient statistical power to evaluate the effects of the strobe lights on fish behavior and distribution.

3. The strobe lights supplied to us on loan will be in working order and all needed components are available.

4. A contract is issued no later than January 31, 2001 to permit time to take delivery on the PAS splitbeam echo sounding system and other instruments.

5. Access to the deep water region adjacent to the pump back facility for testing the acoustic system and the strobe lights.
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Personnel Employed by Confederated Tribes of the Colville Indian Reservation, Fish and Wildlife Department, Chief Joseph Kokanee Enhancement Project #199501100. 

Richard W. LeCaire, Fisheries Biologist II, Chief Joseph Kokanee Enhancement Project. 

Education:

Associate in Arts Degree, General Studies, 1988

Spokane Community College

Bachelor of Science, Eastern Washington University, 1990.

Major in Zoology, with water related emphasis.

Minor in Environmental Studies 

Current Employer:

Confederated Tribes of the Colville Reservation

Current Job Responsibilities:

Project biologist for the Chief Joseph Kokanee Enhancement Project. Develop annual scopes of work, sub-basin summaries, develop and administer budgets. Direct project personnel, conduct literature searches, represent Colville Tribe at regional meetings with area fish and wildlife  resource co-managers, CBFWA, NWPPC, etc.  

Professional Experience in Fisheries:

Two summers experience performing stream surveys for Colville National Forest Service 1989 and 1990. Two years experience as Fisheries Technician performing stream surveys for Washington Department of Fish and Wildlife 1990-92 under contract to Colville Tribal Fish and Wildlife. Three years experience as Timber, Fish and Wildlife biologist for Confederated  Tribes of the Colville Reservation. Project biologist for the Chief Joseph Kokanee Project since 1995. Has a current Washington State Scuba certification

Job duties include supervision of 2-4 fisheries technicians in routine adult and juvenile trapping efforts, gill net operation, biological sample collection, preservation etc. Develop and administer project budgets, work schedules and annual scopes of work.

Lead Fisheries Technician
Stephen Francis, Lead Fisheries Technician for Chief Joseph Kokanee Enhancement Project.

Education: 

High School Diploma 1977

Attended WSU for three years studying natural resource science

Current Employer:

Confederated Tribes of the Colville Reservation

Current Job Duties:
Lead fisheries technician for the kokanee project. Supervises 2-4 fisheries technicians/aide during adult/juvenile trapping, gill netting operation. Certified boat safety instructor, scuba certification, electro-fishing technology certified, bull trout presence/absence certified. Work with other projects as needed. Collect biological samples as needed. Supervises 1-3 fisheries technicians and/or aides.

Fisheries Aide
Michael McCartney, Fisheries Aide I., Chief Joseph Kokanee Enhancement Project.

Education: 

GED

Current Employer:

Confederated tribes of the Colville Reservation

Current Job Duties:
Installation, maintenance  of adult/juvenile weir and traps. Work with other project as needed doing stream surveys electro-fishing etc. Collection and preservation of biological samples etc. Boat operator, deck hand, data collection and recording.

Employees of Battelle, Pacific Northwest National Laboratory, under contract to the Chief Joseph Kokanee Enhancement Project # 199501100

ROBERT L. JOHNSON, Senior Research Scientist, Battelle, Pacific Northwest National Laboratory

Education
Master of Science, Fisheries, University of Washington, Seattle, WA.  June 1977.

Bachelor of Science, Natural Resources Management, California Polytechnic State University, San Luis Obispo, CA.  June 1972.

Current Employer

Battelle, Pacific Northwest National Laboratories

Current Responsibilities

Mr. Robert L. Johnson is a Senior Research Scientist at the Battelle/Pacific Northwest National Laboratory in Richland, Washington.  His current responsibilities include management of hydroacoustic projects related to fish passage and behavior of migrant juvenile salmon.  Over the past five years, he has been actively involved in managing projects on both the Snake and Columbia rivers.  He frequently presents the findings of these studies to regional and professional organizations, both nationally and internationally.

Previous Employment

Prior to joining Battelle and returning to the United States, Mr. Johnson was President and CEO of Canadian BioSonics Ltd. based in Chilliwack, British Columbia, Canada.  During his 6 year tenure at Canadian BioSonics Ltd., Mr. Johnson conducted numerous fisheries acoustic surveys across Canada including the provinces of Newfoundland, Quebec, Ontario, and British Columbia.  The studies that Mr. Johnson participated in involved critical fisheries issues in rivers, lakes, and both the Atlantic and Pacific oceans.
Prior to Canadian BioSonics his fisheries acoustic career began in 1977 with the International Pacific Salmon Fisheries Commission (IPSFC).  During his 9½ years with the I.P.S.F.C., Mr. Johnson established the acoustic survey system and techniques that would ultimately be used as a key source of information for the management of sockeye salmon stocks in the Fraser River watershed. 

Expertise

Mr. Johnson's primary area of expertise is application of hydroacoustic techniques to study the dynamics of fish populations in riverine, lacusterine, and marine environments.  His most recent experience, since joining the Ecology team at Battelle seven years ago, has been in the application of hydroacoustic techniques at hydroelectric generating facilities on the Columbia, Snake, and Clearwater Rivers of Washington and Idaho.  He is currently exploring new technologies for fish tracking and monitoring fish behavior near structures and has one patent (#6,084,827) and two patents pending on fish tracking technologies that he has developed while at Battelle.  

Publications

Johnson, R.L., M.A. Simmons, C.S. Simmons, K.D. Hand, and J. Thomas.  2000.  Evaluation of Fish Behavior in Front of the Prototype Surface Collector at Bonneville Dam, 1999.  Final Report.  Prepared for the U.S. Army Corps of Engineers, Portland District. Portland, Oregon, by Pacific Northwest National Laboratory, Richland, Washington

Johnson, R.L. and G.E. Johnson.  1999. “Fish Behavior Relative to a Prototype Surface Bypass and Collector (SBC) at Lower Granite Dam Using Innovative Hydroacoustic Techniques. ” American Fisheries Society: Proceedings of the 'Advances in Fish Passage Technology' session.

Johnson, R.L., D.S. Daly, and G.E. Johnson.  1998. “Combining Hydroacoustics, Flow Models To Study Fish Behavior. ”  Hydro Review 17(7), 1998, 40-56.

Johnson, R.L., D.S. Daly, P.E. Redgate, G.E. Johnson, D.R. Kenney, and T.Y. Barila.  1997.  A Novel Approach to Fish Behavior Evaluation Using Split-beam Hydroacoustic Techniques.  Waterpower’97: Proceedings of the International Conference on Hydropower, v.1.

GEOFFREY A. MCMICHAEL, Research Scientist, Battelle Pacific Northwest National Laboratory

Education
Master of Science, Fish and Wildlife Management, Montana State University, Bozeman.  June 1989.

Bachelor of Science, Biological Sciences, Fish and Wildlife Management option, Montana State University, Bozeman.  June 1987.

Current Employer

Battelle, Pacific Northwest National Laboratories

Current Responsibilities

Mr. McMichael led the year 2000 effort to collect current velocity data using ADCP technology at Grand Coulee Dam. Other projects that are currently being managed by Mr. McMichael include; Passage Evaluations in the Yakima Basin (BPA), Effects of the Priest Rapids Project on fall chinook salmon (Grant Co. PUD), Chandler Canal smolt loss investigation (U.S. Bureau of Reclamation).  Mr. McMichael has also been working on laboratory studies of the effects of certain routes of dam passage on juvenile fish. He has been involved in the evaluation of shear stress, turbulence, pressure, and gas supersaturation on juvenile anadromous salmonids. He has also been working on a project on the stranding of fall chinook salmon in the Hanford Reach, an evaluation of the spawning habitat selection by fall chinook and endangered chum salmon in the Ives Island area below Bonneville Dam, and the quality of spawning habitat for fall chinook salmon in the upper Snake River. 

Previous Employment

From December 1989 through September, 1999, Mr. McMichael was the Species Interactions/Ecological Risk Assessment Biologist, Ecological Interactions Team, Washington Department of Fish & Wildlife, Ellensburg, Washington.  Work included the design and implement of experimental species interactions research.  Research areas include hatchery-wild interactions, electrofishing injury and methods development, trapping of anadromous and resident fishes in fishways at dams and with mobile traps, and predator-prey relationships. 
Expertise

Mr. McMichael is considered a regional expert in salmonid behavior, with emphasis on hatchery-wild interactions and competition experiments that have been widely published. Electrofishing injury is another area of expertise for Mr. McMichael. He has participated in the regional forums to evaluate/establish electrofishing criteria for sensitive/listed fishes. The wide range of projects Mr. McMichael has managed or been involved in has given him a good understanding of the complex linkages between biotic and abiotic factors and their interactions as well as a unique ability to identify management options to address aquatic problems.

Publications
McMichael, G.A.  1993.  Examination of electrofishing injury and short-term mortality in hatchery rainbow trout. North American Journal of Fisheries Management 13:229-233. 

McMichael, G. A., C. S. Sharpe, and T. N. Pearsons.  1997.  Effects of residual hatchery-reared steelhead on growth of wild rainbow trout and spring chinook salmon.  Transactions of the American Fisheries Society 126:230-239.

McMichael, G. A., and T. N. Pearsons.  1998.  Effects of wild juvenile spring chinook salmon on growth and abundance of wild rainbow trout.  Transactions of the American Fisheries Society 127:261-274.

McMichael, G. A., A. L. Fritts, and T. N. Pearsons.  1998.  Electrofishing injury to stream salmonids; injury assessment at the sample, reach, and stream scales.  North American Journal of Fisheries Management 18:894-904

McMichael, G. A., T. N. Pearsons, and S. A. Leider.  1999.  Behavioral interactions among hatchery-reared steelhead smolts and wild Oncorhynchus mykiss in natural streams.  North American Journal of Fisheries Management 19:948-956.

Gene R. Ploskey, Senior Research Scientist II, Battelle, Pacific Northwest National Laboratory (Oct. 2000)

Education
Master of Science, Zoology, University of Arkansas, Fayetteville.  June 1978

Phi Beta Kappa, 1976

Bachelor of Science, Zoology  (With High Honors), University of Arkansas, June 1976 

Current Employer

Engineer Research and Development Center, Waterways Experiment Station (WES)

By October 2, 2000:  Battelle, Pacific Northwest National Laboratories

Current Responsibilities

For the last 5.5 years, Mr. Ploskey has been the lead scientist of the Fisheries Engineering Team, Columbia River Basin, a field site of the WES.  He has proposed and successfully completed fisheries research for the Portland, Walla Walla, and Seattle districts of the Corps of Engineers totaling 1-2 million dollars annually.  The projects include hydroacoustic fish passage studies at lower Columbia River Dams, evaluation of surface bypasses for juvenile salmon, evaluation of behavioral technologies such as strobe lights, sound, and infrasound for guiding smolts, and development of state-of-the-art hydroacoustic data processing tools.  

Previous Employment

1989-1995 – Research Ecologist and co-principal investigator with the USAE Waterways Experiment Station evaluating effects of pump-back hydropower development on fish populations below Richard B. Russell Dam on the Savannah River, Georgia and South Carolina.  These comprehensive studies were funded at $ 1 to 3 M per year.

1987-1989 – Reservoir Fisheries Biologist, Kansas Department of Wildlife and Parks


Proposed and conducted research on reservoir fish populations

1986-1987 – Data Analyst, Oklahoma Fishery Research Lab, Oklahoma Dep. Wildlife Conservation 


Analyzed standardized reservoir fisheries data from throughout the State of Oklahoma

1983-1986 – Senior Scientist and Partner – Aquatic Ecosystem Analysts

Proposed and conducted fisheries research for Government agencies

1978-1983—Fisheries Biologist with the National Reservoir Research Program, U. S. Fish and Wildlife Service


Proposed and conducted research projects for the USAE Waterways Experiment Station including the development of zooplankton, benthos, and fishery models and numerous studies of the effects of water levels on reservoir fish populations.

Expertise

Mr. Ploskey has over 20 years of experience in fisheries research.  He is considered an expert on reservoir clearing and filling and effects of water-level changes on reservoir fisheries.  He also is a recognized expert on fish entrainment and juvenile fish passage at hydropower dams.

Publications
Mr. Ploskey has about 50 publications, 10 in peer-reviewed journals, 15 in National or International symposia, and 25 in technical or contract reports.  Examples include:

Ploskey, G. R., P. N. Johnson, and T. J. Carlson.  In Press.  Evaluation of an array of low-frequency, sound-pressure transducers for guiding salmon smolts away from turbines at Bonneville Dam, Columbia River.  North Am. J. Fish. Manage. 

Ploskey, G. R. and P. N. Johnson.  In Press.  Effectiveness of strobe lights and an infrasound device for eliciting avoidance by juvenile salmon.   Chapter in an American Fisheries Society Book.

Ploskey, G. R. and T. J. Carlson. 1999.  Comparison of hydroacoustic and net estimates of fish guidance efficiency of an extended length bar screen at John Day Dam.  N. Am. J. Fish. Manage. 19: 1066-1079.

Nestler, J. M., G. R. Ploskey, J. Pickens, J. Menezes, and C. Schilt. 1992.  Responses of blueback herring to high frequency sound with implications for reducing entrainment at hydropower dams.  N. Am. J. Fish. Manage. 12: 667‑683. 

Steven M. Anglea, Research Scientist, Battelle, Pacific Northwest National Laboratory

Degrees
M.S., Fishery Resources, University of Idaho, Moscow, Idaho, 1997

B.S., Zoology, University of Wisconsin-Madison, 1990

Responsibilities
Mr. Anglea is currently Project Manager for hydroacoustic evaluations at Little Goose and Lower Granite dams on the Lower Snake River.  For both projects, Mr. Anglea is responsible for developing study plans, project manpower planning, and coordination of research activities with personnel at the facilities.  Mr. Anglea is also in charge of the data analyses and report writing efforts for both evaluations.

Previous Employment

Fisheries Technician, Plum Creek Timber Company, L.P., Missoula, MT (6/96-12/96).  Supervised fisheries survey of the tributaries to the Swan River, Montana.  Determined relative abundance of fishes, characterized stream habitat based on Rosgen classification scheme, and inventoried riparian zones to evaluate potential recruitment of large woody debris.

Master of Science, University of Idaho, Moscow, ID (1/94-7/97).  Developed study of smallmouth bass abundance, distribution, diet composition, and total loss of juvenile salmonids due to predation by smallmouth bass in Lower Granite Reservoir, Idaho-Washington.  Coordinated and supervised monthly reservoir collections that utilized beach seines, crayfish traps, setlines, gill nets, and boat electrofishing equipment.

Fisheries Technician, Don Chapman Consultants, Boise, ID (4/93-11/93).  Assisted in smolt turbine mortality study at Rocky Reach Dam, Washington, through the operation of a powerboat and mobile telemetry gear.  Assisted in aerial and ground surveys of fall chinook spawning grounds in the Methow, Okanogan, and Similkameen rivers, Washington.

Fisheries Technician, BioSonics, Inc., Seattle, WA (8/91-12/92).  Managed data collection and prepared report for study that estimated run size, timing, and horizontal distribution of adult sockeye salmon passage at Zosel Dam, Washington.  Assisted in the operation and analysis of hydroacoustic data used to determine the efficiency of the smolt bypass structure at Wells Dam, Washington.

Experience

Mr. Anglea has considerable experience in monitoring fish passage in and around hydroelectric facilities with the use of scientific hydroacoustic equipment.  Mr. Anglea is experienced with all phases of large scale monitoring effort from project planning and hardware deployment to project execution, data analyses, and report generation. Recent projects include;Project Manager for fixed location hydroacoustic monitoring effort of the surface bypass/collector at Lower Granite Dam in 1999 and 2000 and Project Manager for evaluation of intake screen guidance efficiency at Little Goose Dam in 1999 and 2000.

Technical Report

Dauble, D.D., S.M. Anglea, and G.E. Johnson.  1999.  Surface flow bypass development in the Columbia and Snake rivers and implications to Lower Granite Dam.  Final Report submitted to the Army Corps of Engineers, Walla Walla, Washington.

Kenneth D. Ham, Senior Research Scientist, Battelle, Pacific Northwest National Laboratory

Education

Ph. D.
Ecology, University of Tennessee, Knoxville, 1994.

M. S.
Wildlife and Fisheries Sciences, Texas A&M University, College Station, 1989

B. S.
Wildlife and Fisheries Sciences with Zoology minor, magna cum laude, University of Tennessee, Knoxville, 1986

Experience

Senior Research Scientist, Battelle, 5/2000 to present. Risk assessment, Modeling, Hydroacoustic Data Analysis and Quality Control.
Fish and wildlife Biologist 3, Washington Department of Fish and Wildlife, 11/1996-5/2000. Fish population monitoring. Power analysis of monitoring program designs. Data quality control. Statistical analysis of trends and experimental results.
ORNL Postdoctoral research associate, Oak Ridge Associated Universities, 6/1994-11/1996. Developed and applied statistical visualization methods for multivariate biological monitoring data. Assisted qa/qc efforts for datasets and sample analysis techniques. Optimized sampling designs and analyses for new projects. 

Expertise

Kenneth Ham has extensive experience planning sampling designs involving fish behavioral responses. He is involved with several projects involving hydroacoustics and is familiar with analysis of data collected by hydroacoustic techniques. The statistical power of sampling programs to detect change was a focus of study in a previous position. Because of his study of fish responses to light, Dr. Ham is familiar with optical characteristics of water and visual sensitivities of fish eyes. He is also familiar with the physiology and behavior of fishes. 

Publications

Ham, K.D. and T.N. Pearsons. In review. What level of ecological impact can be detected in salmonid populations? Canadian Journal of Fisheries and Aquatic Sciences.

Ham, K.D. and T.N. Pearsons. 2000. Can reduced salmonid abundance be detected in time to limit management impacts? Canadian Journal of Fisheries and Aquatic Sciences 57: 17-24. 

Ham, K.D., S.M. Adams, and M.J. Peterson. 1997. Application of multiple bioindicators to differentiate spatial and temporal variability from the effects of contaminant exposure on fish. Ecotoxicology and Environmental Safety 37:53-61.

Adams, S.M., K.D. Ham, and J.J. Beauchamp. 1994. Application of canonical variate analysis in the evaluation and presentation of multivariate biological response data. Environmental Toxicology and Chemistry 13:1673-1683.

Ham, K.D. and W.H. Neill. 1993. Photoregulatory behavior of bluegill, Lepomis macrochira, in a virtual light gradient. Environmental Biology of Fishes. 37:205-211.

Dennis W. Rondorf
Research Fishery Biologist

EDUCATION:

M.S. Oceanography and Limnology, University of Wisconsin, Madison, 1981

B.S. Wildlife Management, University of Minnesota, St. Paul, 1972

CURRENT EMPLOYMENT AND RESPONSIBILITIES:

D.W. Rondorf serves as a Research Fishery Biologist and Section Leader for the Anadromous Fish Ecology section at the Columbia River Research Laboratory, Biological Resources Division, U.S. Geological Survey, Cook, Washington.  Current areas of research include the behavior, ecology, and habitat use by chinook salmon in the Snake and Columbia rivers.  Other research activities include the distribution of smolts and the relation to gas supersaturation in the main stem Columbia River and behavior of smolts to evaluate a prototype surface collector at Lower Granite Dam, Washington.  In recent years, D.W. Rondorf has lead research teams studying behavior and habitat using radio telemetry, geographic information systems (GIS), global positioning systems (GPS), remotely operated underwater vehicles (ROV), hydroacoustic fish stock assessment systems, and acoustic Doppler current profilers (ADCP) as research tools.  Between 1979 and  1997, D.W. Rondorf was employed by the research division of the U.S. Fish and Wildlife Service and the  National Biological Service to conduct research on juvenile salmon in the Columbia River basin. 

Adams, N.S., D.W. Rondorf, S.D. Evans, J.E. Kelley, and R.W. Perry.  1998.  Effects of surgically and gastrically implanted radio transmitters on swimming performance and predator avoidance of juvenile chinook salmon.   Canadian Journal of Fisheries and Aquatic Sciences 55:781-787 .

Adams, N.S., D.W. Rondorf, S.D. Evans, and J. E. Kelley. 1998.  Effects of surgically and gastrically implanted radio transmitters on growth and feeding behavior of juvenile chinook salmon. Transactions of the American Fisheries Society 127:128-136.
Perry, R.W., N.S. Adams, and D.W. Rondorf. In Press.  Buoyancy compensation of juvenile Chinook salmon implanted with two different size dummy transmitters.  Transactions of the American Fisheries Society. 

Tiffan, K.F., and D.W. Rondorf.  2000.  Physiological development and migratory behavior of subyearling fall Chinook salmon in the Columbia river.  North American Journal of Fisheries Management.  20:28-40. 

Venditti, D.A., D.W. Rondorf, and J.M. Kraut. 2000.  Migratory behvior and forebay delay of radio-tagged juvenile fall Chinook salmon in a Lower Snake River Impoundment.  North American Journal of Fisheries Management 20:41-52.

Derrek M Faber, Fishery Biologist

EDUCATION: 

B.S. Fishery Biology, Colorado State University, Fort Collins, 1996

CURRENT EMPLOYMENT AND RESPONSIBILITIES

Derrek Faber serves as a Fishery Biologist for the Columbia River Research Laboratory, Biological Resources Division, U.S. Geological Survey, Cook, Washington.  Current areas of research include the behavior of juvenile salmonids in the forebays of Columbia River basin dams and how their behavior is linked to environmental variables such as flow attributes, gas super-saturation, and dam operations.  In recent years Mr. Faber has investigated exposure of juvenile salmonids to gas super-saturation using remotely operated vehicles (ROV’s) mounted with fishery hydroacoustics at McNary Reservoir.  Research has included evaluation of prototype surface collection facilities at Lower Granite, Cowlitz Falls, and Bonneville Dams.  During the evaluations Acoustic Doppler Current Profiler (ADCP) technologies in conjunction with fishery hydroacoustics; implemented 3D acoustic tracking technologies on juvenile salmonids with the goal to integrate their behavior with Computational Fluid Dynamic (CFD) models available for Bonneville Dam in order to understand the performance of the Prototype Surface Collector.  

Derrek is currently a co-investigator for the Bonneville Dam 3D acoustic evaluation of the Prototype Surface Collector and partnered with Waterways Experiment Station of U.S. Army Corps of Engineers, and Pacific Northwest National Laboratory to complete this task.

Faber, D M, D W Rondorf, M Odeh, S Zimmerman. 1999. Water velocity profiles at Bonneville Dam prototypes surface collector, turbine unit 5.  U.S. Army Corps of Engineers. Portland, OR. Contract # W66QKZ91652193.

 

Cash, K M, DM Faber, D W Rondorf. 1999. Smolt distribution and water velocities based on hydroacoustic survey in the forebay of Cowlitz Falls Dam, WA.  PUD No. 1 of Lewis County, Randal, WA. 
 



Cash, K M, D M Faber, and T J Darland. 1998. Distribution and movement of juvenile salmonids detected by point sampling hydroacoustic surveys in the forebay of Lower Granite Dam.  US Army Corps of Engineers.  Walla Walla, WA. Contract # E86930151. 

Faber, D.M. and B. M. Johnson. 1996. Patterns and mechanisms of kokanee (Oncorhynchus nerka) diel vertical migration in Blue Mesa Reservoir. Report to National Park Service, Gunnison, CO. 
 

Johnson, B.M., M.J. Wise, B. Herwig, R.G. Szerlong, D. Faber, B. Byall. 1996. Ecological effects of reservoir operations on Blue Mesa Reservoir. Annual Progress Report, U.S. Bureau of Reclamation, Grand Junction, Colorado. 
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		35702		35702

		35703		35703

		35704		35704

		35705		35705

		35706		35706

		35707		35707

		35708		35708

		35709		35709

		35710		35710

		35711		35711

		35712		35712

		35713		35713

		35714		35714

		35715		35715

		35716		35716

		35717		35717

		35718		35718

		35719		35719

		35720		35720

		35721		35721

		35722		35722

		35723		35723

		35724		35724

		35725		35725

		35726		35726

		35727		35727

		35728		35728

		35729		35729

		35730		35730

		35731		35731

		35732		35732

		35733		35733

		35734		35734

		35735		35735

		35736		35736

		35737		35737

		35738		35738

		35739		35739

		35740		35740

		35741		35741

		35742		35742

		35743		35743

		35744		35744

		35745		35745

		35746		35746

		35747		35747

		35748		35748

		35749		35749

		35750		35750

		35751		35751

		35752		35752

		35753		35753

		35754		35754

		35755		35755

		35756		35756

		35757		35757

		35758		35758

		35759		35759

		35760		35760

		35761		35761

		35762		35762

		35763		35763

		35764		35764

		35765		35765

		35766		35766

		35767		35767

		35768		35768

		35769		35769

		35770		35770

		35771		35771

		35772		35772

		35773		35773

		35774		35774

		35775		35775

		35776		35776

		35777		35777

		35778		35778

		35779		35779

		35780		35780

		35781		35781

		35782		35782

		35783		35783

		35784		35784

		35785		35785

		35786		35786

		35787		35787

		35788		35788

		35789		35789

		35790		35790

		35791		35791

		35792		35792

		35793		35793

		35794		35794

		35795		35795

		35796		35796

		35797		35797

		35798		35798

		35799		35799

		35800		35800

		35801		35801

		35802		35802

		35803		35803

		35804		35804

		35805		35805

		35806		35806

		35807		35807

		35808		35808

		35809		35809

		35810		35810

		35811		35811

		35812		35812

		35813		35813

		35814		35814

		35815		35815

		35816		35816

		35817		35817

		35818		35818

		35819		35819

		35820		35820

		35821		35821

		35822		35822

		35823		35823

		35824		35824

		35825		35825

		35826		35826

		35827		35827

		35828		35828

		35829		35829

		35830		35830

		35831		35831

		35832		35832

		35833		35833

		35834		35834

		35835		35835

		35836		35836

		35837		35837

		35838		35838

		35839		35839

		35840		35840

		35841		35841

		35842		35842

		35843		35843

		35844		35844

		35845		35845

		35846		35846

		35847		35847

		35848		35848

		35849		35849

		35850		35850

		35851		35851

		35852		35852

		35853		35853

		35854		35854

		35855		35855

		35856		35856

		35857		35857

		35858		35858

		35859		35859

		35860		35860

		35861		35861

		35862		35862

		35863		35863

		35864		35864

		35865		35865

		35866		35866

		35867		35867

		35868		35868

		35869		35869

		35870		35870

		35871		35871

		35872		35872

		35873		35873

		35874		35874

		35875		35875

		35876		35876

		35877		35877

		35878		35878

		35879		35879

		35880		35880

		35881		35881

		35882		35882

		35883		35883

		35884		35884

		35885		35885

		35886		35886

		35887		35887

		35888		35888

		35889		35889

		35890		35890

		35891		35891

		35892		35892

		35893		35893

		35894		35894

		35895		35895

		35896		35896

		35897		35897

		35898		35898

		35899		35899

		35900		35900

		35901		35901

		35902		35902

		35903		35903

		35904		35904

		35905		35905

		35906		35906

		35907		35907

		35908		35908

		35909		35909

		35910		35910

		35911		35911

		35912		35912

		35913		35913

		35914		35914

		35915		35915

		35916		35916

		35917		35917

		35918		35918

		35919		35919

		35920		35920

		35921		35921

		35922		35922

		35923		35923

		35924		35924

		35925		35925

		35926		35926

		35927		35927

		35928		35928

		35929		35929

		35930		35930

		35931		35931

		35932		35932

		35933		35933

		35934		35934

		35935		35935

		35936		35936

		35937		35937

		35938		35938

		35939		35939

		35940		35940

		35941		35941

		35942		35942

		35943		35943

		35944		35944

		35945		35945

		35946		35946

		35947		35947

		35948		35948

		35949		35949

		35950		35950

		35951		35951

		35952		35952

		35953		35953

		35954		35954

		35955		35955

		35956		35956

		35957		35957

		35958		35958

		35959		35959

		35960		35960

		35961		35961

		35962		35962

		35963		35963

		35964		35964

		35965		35965

		35966		35966

		35967		35967

		35968		35968

		35969		35969

		35970		35970

		35971		35971

		35972		35972

		35973		35973

		35974		35974

		35975		35975

		35976		35976

		35977		35977

		35978		35978

		35979		35979

		35980		35980

		35981		35981

		35982		35982

		35983		35983

		35984		35984

		35985		35985

		35986		35986

		35987		35987

		35988		35988

		35989		35989

		35990		35990

		35991		35991

		35992		35992

		35993		35993

		35994		35994

		35995		35995

		35996		35996

		35997		35997

		35998		35998

		35999		35999

		36000		36000

		36001		36001

		36002		36002

		36003		36003

		36004		36004

		36005		36005

		36006		36006

		36007		36007

		36008		36008

		36009		36009

		36010		36010

		36011		36011

		36012		36012

		36013		36013

		36014		36014

		36015		36015

		36016		36016

		36017		36017

		36018		36018

		36019		36019

		36020		36020

		36021		36021

		36022		36022

		36023		36023

		36024		36024

		36025		36025

		36026		36026

		36027		36027

		36028		36028

		36029		36029

		36030		36030

		36031		36031

		36032		36032

		36033		36033

		36034		36034

		36035		36035

		36036		36036

		36037		36037

		36038		36038

		36039		36039

		36040		36040

		36041		36041

		36042		36042

		36043		36043

		36044		36044

		36045		36045

		36046		36046

		36047		36047

		36048		36048

		36049		36049

		36050		36050

		36051		36051

		36052		36052

		36053		36053

		36054		36054

		36055		36055

		36056		36056

		36057		36057

		36058		36058

		36059		36059

		36060		36060

		36061		36061

		36062		36062

		36063		36063

		36064		36064

		36065		36065

		36066		36066

		36067		36067

		36068		36068

		36069		36069

		36070		36070

		36071		36071

		36072		36072

		36073		36073

		36074		36074

		36075		36075

		36076		36076

		36077		36077

		36078		36078

		36079		36079

		36080		36080

		36081		36081

		36082		36082

		36083		36083

		36084		36084

		36085		36085

		36086		36086

		36087		36087

		36088		36088

		36089		36089

		36090		36090

		36091		36091

		36092		36092

		36093		36093

		36094		36094

		36095		36095

		36096		36096

		36097		36097

		36098		36098

		36099		36099

		36100		36100

		36101		36101

		36102		36102

		36103		36103

		36104		36104

		36105		36105

		36106		36106

		36107		36107

		36108		36108

		36109		36109

		36110		36110

		36111		36111

		36112		36112

		36113		36113

		36114		36114

		36115		36115

		36116		36116

		36117		36117

		36118		36118

		36119		36119

		36120		36120

		36121		36121

		36122		36122

		36123		36123

		36124		36124

		36125		36125

		36126		36126

		36127		36127

		36128		36128

		36129		36129

		36130		36130

		36131		36131

		36132		36132

		36133		36133

		36134		36134

		36135		36135

		36136		36136

		36137		36137

		36138		36138

		36139		36139

		36140		36140

		36141		36141

		36142		36142

		36143		36143

		36144		36144

		36145		36145

		36146		36146

		36147		36147

		36148		36148

		36149		36149

		36150		36150

		36151		36151

		36152		36152

		36153		36153

		36154		36154

		36155		36155

		36156		36156

		36157		36157

		36158		36158

		36159		36159

		36160		36160

		36161		36161

		36162		36162

		36163		36163

		36164		36164

		36165		36165

		36166		36166

		36167		36167

		36168		36168

		36169		36169

		36170		36170

		36171		36171

		36172		36172

		36173		36173

		36174		36174

		36175		36175

		36176		36176

		36177		36177

		36178		36178

		36179		36179

		36180		36180

		36181		36181

		36182		36182

		36183		36183

		36184		36184

		36185		36185

		36186		36186

		36187		36187

		36188		36188

		36189		36189

		36190		36190

		36191		36191

		36192		36192

		36193		36193

		36194		36194

		36195		36195

		36196		36196

		36197		36197

		36198		36198

		36199		36199

		36200		36200

		36201		36201

		36202		36202

		36203		36203

		36204		36204

		36205		36205

		36206		36206

		36207		36207

		36208		36208

		36209		36209

		36210		36210

		36211		36211

		36212		36212

		36213		36213

		36214		36214

		36215		36215

		36216		36216

		36217		36217

		36218		36218

		36219		36219

		36220		36220

		36221		36221

		36222		36222

		36223		36223

		36224		36224

		36225		36225

		36226		36226

		36227		36227

		36228		36228

		36229		36229

		36230		36230

		36231		36231

		36232		36232

		36233		36233

		36234		36234

		36235		36235

		36236		36236

		36237		36237

		36238		36238

		36239		36239

		36240		36240

		36241		36241

		36242		36242

		36243		36243

		36244		36244

		36245		36245

		36246		36246

		36247		36247

		36248		36248

		36249		36249

		36250		36250

		36251		36251

		36252		36252

		36253		36253

		36254		36254

		36255		36255

		36256		36256

		36257		36257

		36258		36258

		36259		36259

		36260		36260

		36261		36261

		36262		36262

		36263		36263

		36264		36264

		36265		36265

		36266		36266

		36267		36267

		36268		36268

		36269		36269

		36270		36270

		36271		36271

		36272		36272

		36273		36273

		36274		36274

		36275		36275

		36276		36276

		36277		36277

		36278		36278

		36279		36279

		36280		36280

		36281		36281

		36282		36282

		36283		36283

		36284		36284

		36285		36285

		36286		36286

		36287		36287

		36288		36288

		36289		36289

		36290		36290

		36291		36291

		36292		36292

		36293		36293

		36294		36294

		36295		36295

		36296		36296

		36297		36297

		36298		36298

		36299		36299

		36300		36300

		36301		36301

		36302		36302

		36303		36303

		36304		36304

		36305		36305

		36306		36306

		36307		36307

		36308		36308

		36309		36309

		36310		36310

		36311		36311

		36312		36312

		36313		36313

		36314		36314

		36315		36315

		36316		36316

		36317		36317

		36318		36318

		36319		36319

		36320		36320

		36321		36321

		36322		36322

		36323		36323

		36324		36324

		36325		36325

		36326		36326

		36327		36327

		36328		36328

		36329		36329

		36330		36330

		36331		36331

		36332		36332

		36333		36333

		36334		36334

		36335		36335

		36336		36336

		36337		36337

		36338		36338

		36339		36339

		36340		36340

		36341		36341

		36342		36342

		36343		36343

		36344		36344

		36345		36345

		36346		36346

		36347		36347

		36348		36348

		36349		36349

		36350		36350

		36351		36351

		36352		36352

		36353		36353

		36354		36354

		36355		36355

		36356		36356

		36357		36357

		36358		36358

		36359		36359

		36360		36360

		36361		36361

		36362		36362

		36363		36363

		36364		36364

		36365		36365

		36366		36366

		36367		36367

		36368		36368

		36369		36369

		36370		36370

		36371		36371

		36372		36372

		36373		36373

		36374		36374

		36375		36375

		36376		36376

		36377		36377

		36378		36378

		36379		36379

		36380		36380

		36381		36381

		36382		36382

		36383		36383

		36384		36384

		36385		36385

		36386		36386

		36387		36387

		36388		36388

		36389		36389

		36390		36390

		36391		36391

		36392		36392

		36393		36393

		36394		36394

		36395		36395

		36396		36396

		36397		36397

		36398		36398

		36399		36399

		36400		36400

		36401		36401

		36402		36402

		36403		36403

		36404		36404

		36405		36405

		36406		36406

		36407		36407

		36408		36408

		36409		36409

		36410		36410

		36411		36411

		36412		36412

		36413		36413

		36414		36414

		36415		36415

		36416		36416

		36417		36417

		36418		36418

		36419		36419

		36420		36420

		36421		36421

		36422		36422

		36423		36423

		36424		36424

		36425		36425

		36426		36426

		36427		36427

		36428		36428

		36429		36429

		36430		36430

		36431		36431

		36432		36432

		36433		36433



Mean of all powerplants

Forebay El (MSL)

Date

Mean fish/hr

Forebay elevation (in ft)

Left, Right and Third Powerplants Entrained Fish March 1996-September 1999

0

1268.85

0.0739138342

1267.65

0

1265.55

0

1265

0.0244431245

1264.9

0.0723816127

1263.75

0.0929111088

1261.2

0.0747031434

1261.2

0.0496943367

1260

0.0756519327

1258.9

0.0199102446

1258

0.0769323199

1257.8

0.1226195631

1256.55

0.0503888967

1254.85

0.1936777815

1254.2

0.9306387124

1253.15

0.6778171485

1252.1

0.5057743198

1251.1

0.7546165599

1250.3

0.5599442706

1249.1

0.5821387407

1248

1.1631415994

1246.6

0.6486017507

1245.7

0.3547492784

1245.6

0.6955106136

1245.3

1.4838056902

1244.1

0.4778103646

1243.35

0.9361664159

1242.1

0.4927365115

1240.8

1.0378822624

1240

0.8215218616

1239.05

0

1238

6.0075803577

1236.6

3.2169832027

1236.05

1.235605826

1236

5.3894252933

1235.7

1.6498624738

1235.8

0.8630802617

1236.25

1.3050964744

1235.7

2.9868947352

1235.7

2.7564879937

1235.1

4.6050861605

1234.1

3.0493619457

1233.4

4.2645921063

1232.45

3.384299573

1232.1

2.5900502022

1231.8

2.3496873618

1231.2

4.2922407024

1230.2

5.4794690492

1230.7

0.8105121929

1230.7

0.9306706517

1230.85

1.5202709073

1231.15

1.7873242936

1231.4

1.6653158683

1231.6

1.345170998

1230.9

2.4590852414

1230.3

1.9797743611

1230.4

2.5913699674

1229.65

2.539678865

1228.7

2.4490250716

1228.3

2.1190732878

1228

2.0011477457

1227.6

1.5611989245

1227.55

1.2392159822

1227.8

2.370420464

1227.45

1.8732260969

1227.2

2.754312606

1227.95

1.8419996304

1227.65

2.3001398171

1227.7

3.9579507811

1228.9

15.3215937597

1229.8

8.3911566255

1230.35

11.2448830845

1231

8.5507093427

1232.2

10.125080932

1232.6

13.8334566826

1232.95

5.2680505616

1233.7

13.5214236792

1234.4

7.7052313828

1235.15

16.47924472

1236.6

4.1594429735

1238.2

7.3177104202

1239.6

8.9598236165

1240.7

24.5405011863

1241.6

54.9491987543

1242.5

25.5301916333

1243.2

16.3648119499

1244.1

18.8991372124

1245.1

13.2030728766

1246.6

11.5139818005

1249.2

7.6181535214

1252.2

9.0262199525

1255

8.6804425912

1257.2

14.8229877141

1259

19.6437081482

1261.2

10.8464485523

1263.45

6.3915493971

1265.8

4.2878586716

1266.95

4.9451461563

1267.85

4.5785945381

1268.85

7.4467988057

1269.75

6.2922354408

1270.5

33.351694755

1271.6

6.6346078534

1273.1

2.4310016045

1274.1

17.8753676261

1275.1

23.8517599537

1276

6.416539595

1277.1

8.0790798719

1278.1

8.9202396959

1278.95

0.9960088774

1279.7

1.0111802125

1280.1

2.3731754397

1280.75

2.4299387106

1280.9

1.8015054471

1281.6

1.2946365689

1282.6

20.0091874993

1283.6

18.1988624804

1284.4

37.7250802275

1285.3

21.4763076677

1285.8

1.6558507036

1286.6

7.550538062

1287

12.7683021566

1287.8

12.3483421578

1288.45

11.9248967422

1288.4

9.0077883515

1288.8

4.8749349764

1288.85

6.8143322322

1288.5

3.8630364057

1288

2.3151641903

1287.95

6.5264058888

1287.95

5.2604581557

1288.7

5.7619329136

1289.3

8.3808557325

1289.15

8.0721454748

1289.2

10.8399529758

1289.3

9.6355484288

1289.6

10.2931330476

1289.65

9.6521589603

1289.15

8.7178009225

1288.85

7.1070928034

1288.3

8.4141502086

1287.85

8.6638746303

1287.85

33.3447850765

1288.55

12.0330972157

1288.3

8.8984328127
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		36134		36134

		36135		36135

		36136		36136

		36137		36137

		36138		36138

		36139		36139

		36140		36140

		36141		36141

		36142		36142

		36143		36143

		36144		36144

		36145		36145

		36146		36146

		36147		36147

		36148		36148

		36149		36149

		36150		36150

		36151		36151

		36152		36152

		36153		36153

		36154		36154

		36155		36155

		36156		36156

		36157		36157

		36158		36158

		36159		36159

		36160		36160

		36161		36161

		36162		36162

		36163		36163

		36164		36164

		36165		36165

		36166		36166

		36167		36167

		36168		36168

		36169		36169

		36170		36170

		36171		36171

		36172		36172

		36173		36173

		36174		36174

		36175		36175

		36176		36176

		36177		36177

		36178		36178

		36179		36179

		36180		36180

		36181		36181

		36182		36182

		36183		36183

		36184		36184

		36185		36185

		36186		36186

		36187		36187

		36188		36188

		36189		36189

		36190		36190

		36191		36191

		36192		36192

		36193		36193

		36194		36194

		36195		36195

		36196		36196

		36197		36197

		36198		36198

		36199		36199

		36200		36200

		36201		36201

		36202		36202

		36203		36203

		36204		36204

		36205		36205

		36206		36206

		36207		36207

		36208		36208

		36209		36209

		36210		36210

		36211		36211

		36212		36212

		36213		36213

		36214		36214

		36215		36215

		36216		36216

		36217		36217

		36218		36218

		36219		36219

		36220		36220

		36221		36221

		36222		36222

		36223		36223

		36224		36224

		36225		36225

		36226		36226

		36227		36227

		36228		36228

		36229		36229

		36230		36230

		36231		36231

		36232		36232

		36233		36233

		36234		36234

		36235		36235

		36236		36236

		36237		36237

		36238		36238

		36239		36239

		36240		36240

		36241		36241

		36242		36242

		36243		36243

		36244		36244

		36245		36245

		36246		36246

		36247		36247

		36248		36248

		36249		36249

		36250		36250

		36251		36251

		36252		36252

		36253		36253

		36254		36254

		36255		36255

		36256		36256

		36257		36257

		36258		36258

		36259		36259

		36260		36260

		36261		36261

		36262		36262

		36263		36263

		36264		36264

		36265		36265

		36266		36266

		36267		36267

		36268		36268

		36269		36269

		36270		36270

		36271		36271

		36272		36272

		36273		36273

		36274		36274

		36275		36275

		36276		36276

		36277		36277

		36278		36278

		36279		36279

		36280		36280

		36281		36281

		36282		36282

		36283		36283

		36284		36284

		36285		36285

		36286		36286

		36287		36287

		36288		36288

		36289		36289

		36290		36290

		36291		36291

		36292		36292

		36293		36293

		36294		36294

		36295		36295

		36296		36296

		36297		36297

		36298		36298

		36299		36299

		36300		36300

		36301		36301

		36302		36302

		36303		36303

		36304		36304

		36305		36305

		36306		36306

		36307		36307

		36308		36308

		36309		36309

		36310		36310

		36311		36311

		36312		36312

		36313		36313

		36314		36314

		36315		36315

		36316		36316

		36317		36317

		36318		36318

		36319		36319

		36320		36320

		36321		36321

		36322		36322

		36323		36323

		36324		36324

		36325		36325

		36326		36326

		36327		36327

		36328		36328

		36329		36329

		36330		36330

		36331		36331

		36332		36332

		36333		36333

		36334		36334

		36335		36335

		36336		36336

		36337		36337

		36338		36338

		36339		36339

		36340		36340

		36341		36341

		36342		36342

		36343		36343

		36344		36344

		36345		36345

		36346		36346

		36347		36347

		36348		36348

		36349		36349

		36350		36350

		36351		36351

		36352		36352

		36353		36353

		36354		36354

		36355		36355

		36356		36356

		36357		36357

		36358		36358

		36359		36359

		36360		36360

		36361		36361

		36362		36362

		36363		36363

		36364		36364

		36365		36365

		36366		36366

		36367		36367

		36368		36368

		36369		36369

		36370		36370

		36371		36371

		36372		36372

		36373		36373

		36374		36374

		36375		36375

		36376		36376

		36377		36377

		36378		36378

		36379		36379

		36380		36380

		36381		36381

		36382		36382

		36383		36383

		36384		36384

		36385		36385

		36386		36386

		36387		36387

		36388		36388

		36389		36389

		36390		36390

		36391		36391

		36392		36392

		36393		36393

		36394		36394

		36395		36395

		36396		36396

		36397		36397

		36398		36398

		36399		36399

		36400		36400

		36401		36401

		36402		36402

		36403		36403

		36404		36404

		36405		36405

		36406		36406

		36407		36407

		36408		36408

		36409		36409

		36410		36410

		36411		36411

		36412		36412

		36413		36413

		36414		36414

		36415		36415

		36416		36416

		36417		36417

		36418		36418

		36419		36419

		36420		36420

		36421		36421

		36422		36422

		36423		36423

		36424		36424

		36425		36425

		36426		36426

		36427		36427

		36428		36428

		36429		36429

		36430		36430

		36431		36431

		36432		36432

		36433		36433



Mean of all powerplants

Forebay El (MSL)

Date

Mean fish/hr

Forebay elevation (in ft)

Left, Right and Third Powerplants Entrained Fish March 1996-September 1999

0

1268.85

0.0739138342

1267.65

0

1265.55

0

1265

0.0244431245

1264.9

0.0723816127

1263.75

0.0929111088

1261.2

0.0747031434

1261.2

0.0496943367

1260

0.0756519327

1258.9

0.0199102446

1258

0.0769323199

1257.8

0.1226195631

1256.55

0.0503888967

1254.85

0.1936777815

1254.2

0.9306387124

1253.15

0.6778171485

1252.1

0.5057743198

1251.1

0.7546165599

1250.3

0.5599442706

1249.1

0.5821387407

1248

1.1631415994

1246.6

0.6486017507

1245.7

0.3547492784

1245.6

0.6955106136

1245.3

1.4838056902

1244.1

0.4778103646

1243.35

0.9361664159

1242.1

0.4927365115

1240.8

1.0378822624

1240

0.8215218616

1239.05

0

1238

6.0075803577

1236.6

3.2169832027

1236.05

1.235605826

1236

5.3894252933

1235.7

1.6498624738

1235.8

0.8630802617

1236.25

1.3050964744

1235.7

2.9868947352

1235.7

2.7564879937

1235.1

4.6050861605

1234.1

3.0493619457

1233.4

4.2645921063

1232.45

3.384299573

1232.1

2.5900502022

1231.8

2.3496873618

1231.2

4.2922407024

1230.2

5.4794690492

1230.7

0.8105121929

1230.7

0.9306706517

1230.85

1.5202709073

1231.15

1.7873242936

1231.4

1.6653158683

1231.6

1.345170998

1230.9

2.4590852414

1230.3

1.9797743611

1230.4

2.5913699674

1229.65

2.539678865

1228.7

2.4490250716

1228.3

2.1190732878

1228

2.0011477457

1227.6

1.5611989245

1227.55

1.2392159822

1227.8

2.370420464

1227.45

1.8732260969

1227.2

2.754312606

1227.95

1.8419996304

1227.65

2.3001398171

1227.7

3.9579507811

1228.9

15.3215937597

1229.8

8.3911566255

1230.35

11.2448830845

1231

8.5507093427

1232.2

10.125080932

1232.6

13.8334566826

1232.95

5.2680505616

1233.7

13.5214236792

1234.4

7.7052313828

1235.15

16.47924472

1236.6

4.1594429735

1238.2

7.3177104202

1239.6

8.9598236165

1240.7

24.5405011863

1241.6

54.9491987543

1242.5

25.5301916333

1243.2

16.3648119499

1244.1

18.8991372124

1245.1

13.2030728766

1246.6

11.5139818005

1249.2

7.6181535214

1252.2

9.0262199525

1255

8.6804425912

1257.2

14.8229877141

1259

19.6437081482

1261.2

10.8464485523

1263.45

6.3915493971

1265.8

4.2878586716

1266.95

4.9451461563

1267.85

4.5785945381

1268.85

7.4467988057

1269.75

6.2922354408

1270.5

33.351694755

1271.6

6.6346078534

1273.1

2.4310016045

1274.1

17.8753676261

1275.1

23.8517599537

1276

6.416539595

1277.1

8.0790798719

1278.1

8.9202396959

1278.95

0.9960088774

1279.7

1.0111802125

1280.1

2.3731754397

1280.75

2.4299387106

1280.9

1.8015054471

1281.6

1.2946365689

1282.6

20.0091874993

1283.6

18.1988624804

1284.4

37.7250802275

1285.3

21.4763076677

1285.8

1.6558507036

1286.6

7.550538062

1287

12.7683021566

1287.8

12.3483421578

1288.45

11.9248967422

1288.4

9.0077883515

1288.8

4.8749349764

1288.85

6.8143322322

1288.5

3.8630364057

1288

2.3151641903

1287.95

6.5264058888

1287.95

5.2604581557

1288.7

5.7619329136

1289.3

8.3808557325

1289.15

8.0721454748

1289.2

10.8399529758

1289.3

9.6355484288

1289.6

10.2931330476

1289.65

9.6521589603

1289.15

8.7178009225

1288.85

7.1070928034

1288.3

8.4141502086

1287.85

8.6638746303

1287.85

33.3447850765

1288.55

12.0330972157

1288.3

8.8984328127

1287.7

4.413082437

1287.7

5.1145293776

1287.1

5.3229537425

1286.9

29.2215016209

1288

20.344652708

1289.3

24.1436712308

1289.6

39.5618378292

1289.4

7.7096813569

1289.3

5.8820943598

1288.7

13.0135671288

1287.9

6.1478450961

1287.3

21.4356516342

1287.4

12.8898272074

1286.8

10.3013445387

1286.2

14.8249479586

1285.5

13.2360115243

1284.7

16.5439106189

1284.3

54.763568137

1284.3

26.4798987225

1284.4

15.0847748923

1284

10.030147425

1283.5

7.0115913032

1282.9

7.6839661991

1282.4

10.3584053026

1283

13.7841773474

1283.4

8.2613024072

1283.6

5.6995771195

1282.8

8.306310037

1282.7

2.8570296389

1282.1

8.3138500723

1281.5

4.5978378534

1280.8

6.2457033836

1280.2

0.6117008439

1280.4

4.929547699

1280.5

9.666994541

1280.3

7.5532878684

1280.1

3.8943595977

1280

7.6402169364

1280.5

7.970549138

1281.2

4.4169846704

1281.3

17.3396332256

1282

7.9788949127

1281.8

10.3553699534

1281.5

4.1941246149

1281

4.5537168743

1280.1

7.0874693974

1279.8

4.0403912388

1280.8

13.9798305737

1281

5.3723577375

1280.9

3.9186835628

1280.9

3.7890767579

1281

9.0597017462

1281.3

4.5038894914

1281.6

8.7250622505

1280.9

6.0087118833

1280.3

1.9271077333

1279.9

2.826493019

1279.7

1.6039992216

1279.9

2.4540481904

1280

2.3374202352

1280.1

1.9097333794

1280.5

2.6415940682

1281

1.8721977241

1281.8

1.4172533456

1282.5

1.9246857294

1282.7

2.5967174071

1283.2

4.1894841848

1283.4

8.2947956723

1284

7.4597406728

1284.2

6.268651223

1284.4

5.8087067543

1284.5

14.0993686343

1284.7

13.4245547522

1284.8

2.2890224092

1284.8

4.269142816

1285

38.0359194235

1285.3

7.7908298754

1284.8

5.3234294245

1284.8

15.9145977055

1284.5

3.5617034111

1283.8

0.7325369615

1283.7

2.3373022949

1284

6.7539028349

1284.2

1.214534639

1283.7

2.5511090166

1283.3

1.892862777

1283.2

1.4232112509

1283.2

0.5449461599

1283.4

0.6793024201

1283.8

3.6408788622

1284.6

0.5767671406

1284.8

0.5989849024

1285

0.2975742523

1284.9

0.8031650372

1284.8

0.1843458079

1284.3

0.374506578

1284.5

2.7547141984

1285.5

1.6739360262

1285.3

3.8973940961

1284.8

1.3455383592

1284.4

1.3253689507

1284

0.7457556948

1284.2

0.2895293251

1284.3

0.6199278472

1284.8

1.8351280198

1284.7

5.8820097727

1284.6

0.3151132556

1284.2

0.7615010964

1284

6.2406823821

1283.8

0.5727390819

1283.6

0.7590847205

1284.1

0.7767367989

1283.9

0.466157089

1283.7

0.8822209767

1284.2

1.2797985304

1284.3

0.273030805

1283.9

0.5568973315

1283.5

0.7523047722

1283.8

1.2773227768

1283.8

1.7065956929

1283.6

0.3036398759

1283.6

0.4510474373

1284.6

1.4929474625

1285

1.0251102253

1284.8

0.9302401097

1284.5

1.6786779357

1283.9

2.052493413

1283

1.5413915545

1282

0.5924067048

1281.2

0.8389497856

1281

0.7054344344

1280.7

0.7307471572

1281

0.5836556342

1280.9

0.5660507141

1281.3

0.3868377664

1281.8

0.4945176807

1282

0.3420310127

1281.7

1.0513045192

1281.7

0.8467576527

1281.2

0.7088942563

1280

1.1526325138

1279.1

1.3355239798

1278.2

0.7259232037

1277.5

0.9370821127

1276.8

0.8648444399

1275.7

0.9051641861

1274.9

0.639580906

1274.1

1.4948200073

1273.4

0.4987971877

1271.8

0.1843922188

1271.1

0.4668851544

1271.8

1.2487097834

1272.3

2.3804274

1273.2

0

1274.2

0

1276

4.1795800376

1278

4.1231600526

1279.2

1.1280502482

1280

2.674238788

1280.7

2.8035441729

1280.4

1.6860308366

1279.8

0.9668607745

1279.4

0.2718371906

1278.6

2.3018273462

1278

3.3554736431

1277.6

1.0922840254

1276.3

1.6793723642

1274.9

1.7504133988

1273.4

2.6327757929

1272.3

1.0968593023

1271.4

0.7652628004

1271.1

1.8198769336

1271.1

1.392172483

1271.2

0.6370211002

1271.2

0.7174295239

1271.6

1.1008531563

1271.5

0.6781878704

1270.9

0.8176298272

1269.8

1.076708314

1268.4

0.093292333

1267.7

0

1266.2

0.485165268

1265.2

0.3853170865

1264

0.5900351429

1263.3

0.5403898065

1263.1

0.4133220108

1263.2

0.1474192426

1263.5

0.1217443158

1263.2

0.532330186

1262.5

0.9126776373

1261.5

0.6238444567

1260.2

0.1808479359

1258.4

0.4802437796

1257.5

0.4984580179

1256.3

0.4175885641

1255.7

0.5901544141

1254.7

1.3813025728

1254.1

0.3567096161

1253.5

0.4742989156

1253.2

0.3350449233

1253.7

1.7375197528

1253.8

1.4216302828

1253.2

1.0073942815

1252.1

0.6638702321

1251

0.4266101204

1250.4

0.3712996196

1249.4

0.3492807969

1248.3

0.595723815

1247.2

0.2555355936

1246.5

0.845843531

1248

0.2847454179

1245.1

0.1474276694

1244.2

1.8792405707

1243.1

0.403755185

1242.6

0.425012418

1242.6

0.2772837288

1241.9

0.0923449679

1241.3

0.276734648

1240.5

1.1845726119

1240.5

0.0161403696

1240.3

2.8534037164

1240.7

0.7399156218

1241.6

0.5988880184

1241.5

2.3150300585

1241.4

0.7648847507

1241

2.7951061396

1240.1

0.8134039991

1238.8

0.9172918211

1237.9

1.8157494168

1238.7

16.5153068212

1238.3

12.2289951954

1238

1.8846421556

1238.1

8.4466107528

1238.4

1.2339495807

1238.7

2.5648570052

1239.3

1.9828536879

1241.3

6.472885873

1240.8

1.4909486808

1240.1

4.3509049685

1239.1

3.8318002537

1237.8

1.1820574563

1236.4

2.8215579532

1235.5

0.9749347238

1234.6

1.8637626516

1233.7

1.5461721502

1232.3

2.4406115929

1231.5

1.2913747298

1230.6
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data

		

		Grand Coulee Left, Right and Third Powerplants combined

		day and night combined (Mean #/hr)

				Mean of all powerplants		Forebay El (MSL)						Date		Forebay El (MSL)		right #/hr		left#/hr

		3/7/96		0		1268.85						3/7/96		1268.85		0		0

		3/8/96		0.0739138342		1267.65						3/8/96		1267.65		0.0562948952		0.0915327733

		3/9/96		0		1265.55						3/9/96		1265.55		0		0

		3/10/96		0		1265						3/10/96		1265		0		0

		3/11/96		0.0244431245		1264.9						3/11/96		1264.9		0.048886249		0

		3/12/96		0.0723816127		1263.75						3/12/96		1263.75		0		0.1447632253

		3/13/96		0.0929111088		1261.2						3/13/96		1261.2		0		0.1858222175

		3/14/96		0.0747031434		1261.2						3/14/96		1261.2		0.0543702834		0.0950360034

		3/15/96		0.0496943367		1260						3/15/96		1260		0.0548389927		0.0445496807

		3/16/96		0.0756519327		1258.9						3/16/96		1258.9		0.1513038653		0

		3/17/96		0.0199102446		1258						3/17/96		1258		0		0.0398204892

		3/18/96		0.0769323199		1257.8						3/18/96		1257.8		0.1039229467		0.0499416931

		3/19/96		0.1226195631		1256.55						3/19/96		1256.55		0.2452391263		0

		3/20/96		0.0503888967		1254.85						3/20/96		1254.85		0		0.1007777933

		3/21/96		0.1936777815		1254.2						3/21/96		1254.2		0.3425969129		0.0447586502		Third#/hr

		3/22/96		0.9306387124		1253.15						3/22/96		1253.15		0.7384756705		0		2.0534404666

		3/23/96		0.6778171485		1252.1						3/23/96		1252.1		0.3786316604		0.0407450642		1.614074721

		3/24/96		0.5057743198		1251.1						3/24/96		1251.1		0.1917802926		0.1088503522		1.2166923145

		3/25/96		0.7546165599		1250.3						3/25/96		1250.3		0.1398109788		0.0576337319		2.0664049689

		3/26/96		0.5599442706		1249.1						3/26/96		1249.1		0.1352657115		0.0413408491		1.5032262512

		3/27/96		0.5821387407		1248						3/27/96		1248		0.2686385812		0		1.4777776407

		3/28/96		1.1631415994		1246.6						3/28/96		1246.6		0.0942081095		0.0561086938		3.3391079948

		3/29/96		0.6486017507		1245.7						3/29/96		1245.7		0.0410077238		0.180601259		1.7241962693

		3/30/96		0.3547492784		1245.6						3/30/96		1245.6		0.0486991246		0		1.0155487106

		3/31/96		0.6955106136		1245.3						3/31/96		1245.3		0.2462493106		0.0466031		1.79367943

		4/1/96		1.4838056902		1244.1						4/1/96		1244.1		1.9489994042		0		2.5024176665

		4/2/96		0.4778103646		1243.35						4/2/96		1243.35		0.8868483645		0		0.5465827294

		4/3/96		0.9361664159		1242.1						4/3/96		1242.1		1.4431088031		0.0407124682		1.3246779764

		4/4/96		0.4927365115		1240.8						4/4/96		1240.8		0.4722431959		0.1197777823		0.8861885563

		4/5/96		1.0378822624		1240						4/5/96		1240		0.4635848357		ns		1.6121796891

		4/6/96		0.8215218616		1239.05						4/6/96		1239.05		0.9721231307		0.1181302307		1.3743122235

		4/7/96		0		1238						4/7/96		1238		0		ns		ns

		4/8/96		6.0075803577		1236.6						4/8/96		1236.6		11.7404696854		0.1926231252		6.0896482626

		4/9/96		3.2169832027		1236.05						4/9/96		1236.05		7.4924453238		0		2.1585042845

		4/10/96		1.235605826		1236						4/10/96		1236		2.3136114091		0.1772501056		1.2159559633

		4/11/96		5.3894252933		1235.7						4/11/96		1235.7		1.4463843175		0.2383325426		14.4835590197

		4/12/96		1.6498624738		1235.8						4/12/96		1235.8		1.6296410715		0.1604563296		3.1594900203

		4/13/96		0.8630802617		1236.25						4/13/96		1236.25		0.8219486097		0.2969895247		1.4703026508

		4/14/96		1.3050964744		1235.7						4/14/96		1235.7		1.7711592177		0.0552557929		2.0888744126

		4/15/96		2.9868947352		1235.7						4/15/96		1235.7		2.1891778081		0.3136741786		6.457832219

		4/16/96		2.7564879937		1235.1						4/16/96		1235.1		2.526375139		0.1425799955		5.6005088467

		4/17/96		4.6050861605		1234.1						4/17/96		1234.1		11.6548448676		0.0860813325		2.0743322814

		4/18/96		3.0493619457		1233.4						4/18/96		1233.4		5.9868955919		0.0473400793		3.1138501659

		4/19/96		4.2645921063		1232.45						4/19/96		1232.45		9.2621338324		0		3.5316424866

		4/20/96		3.384299573		1232.1						4/20/96		1232.1		5.9119649887		0.0985408645		4.1423928658

		4/21/96		2.5900502022		1231.8						4/21/96		1231.8		2.3005721834		0.1338600526		5.3357183706

		4/22/96		2.3496873618		1231.2						4/22/96		1231.2		1.0228295901		0.0503368796		5.9758956158

		4/23/96		4.2922407024		1230.2						4/23/96		1230.2		1.3838703971		0		11.49285171

		4/24/96		5.4794690492		1230.7						4/24/96		1230.7		0.0887016218		0.0577645689		16.2919409567

		4/25/96		0.8105121929		1230.7						4/25/96		1230.7		0.2444746744		0.2226766217		1.9643852828

		4/26/96		0.9306706517		1230.85						4/26/96		1230.85		0.4702601279		0.4588109371		1.8629408902

		4/27/96		1.5202709073		1231.15						4/27/96		1231.15		0.7735781537		0.2854459981		3.50178857

		4/28/96		1.7873242936		1231.4						4/28/96		1231.4		0.4219051888		0.8991686129		4.0408990793

		4/29/96		1.6653158683		1231.6						4/29/96		1231.6		1.4418842676		0.807026567		2.7470367703

		4/30/96		1.345170998		1230.9						4/30/96		1230.9		0.1878989271		0.2929773759		3.5546366911

		5/1/96		2.4590852414		1230.3						5/1/96		1230.3		0.2682862499		0.3613953539		6.7475741203

		5/2/96		1.9797743611		1230.4						5/2/96		1230.4		0.1594478893		0.2021013448		5.5777738493

		5/3/96		2.5913699674		1229.65						5/3/96		1229.65		0.3800722616		0.3078852858		7.0861523548

		5/4/96		2.539678865		1228.7						5/4/96		1228.7		1.2031862358		0.0955355297		6.3203148294

		5/5/96		2.4490250716		1228.3						5/5/96		1228.3		0.5611061305		0.230703387		6.5552656972

		5/6/96		2.1190732878		1228						5/6/96		1228		1.7873116259		0.1511982805		4.4187099568

		5/7/96		2.0011477457		1227.6						5/7/96		1227.6		0.3258314244		0.4564949539		5.2211168588

		5/8/96		1.5611989245		1227.55						5/8/96		1227.55		0.1457557851		0.1063334577		4.4315075306

		5/9/96		1.2392159822		1227.8						5/9/96		1227.8		0.3623261683		0.142919015		3.2124027632

		5/10/96		2.370420464		1227.45						5/10/96		1227.45		0.4054650389		0.6224323915		6.0833639616

		5/11/96		1.8732260969		1227.2						5/11/96		1227.2		0.4600550767		0.5451927008		4.6144305132

		5/12/96		2.754312606		1227.95						5/12/96		1227.95		0.4144091346		0.3406091669		7.5079195165

		5/13/96		1.8419996304		1227.65						5/13/96		1227.65		0.5205081955		0.2968813237		4.7086093721

		5/14/96		2.3001398171		1227.7						5/14/96		1227.7		1.7575475431		0.0437580269		5.0991138813

		5/15/96		3.9579507811		1228.9						5/15/96		1228.9		0.4956578576		0.3356434498		11.0425510359

		5/16/96		15.3215937597		1229.8						5/16/96		1229.8		0.9690992155		0.3954495459		44.6002325176

		5/17/96		8.3911566255		1230.35						5/17/96		1230.35		0.9020920712		0.8687979059		23.4025798995

		5/18/96		11.2448830845		1231						5/18/96		1231		0.3141858884		0.1552270883		33.2652362769

		5/19/96		8.5507093427		1232.2						5/19/96		1232.2		0.2517361688		0.2063650095		25.1940268497

		5/20/96		10.125080932		1232.6						5/20/96		1232.6		1.1152616199		0.2454817014		29.0144994746

		5/21/96		13.8334566826		1232.95						5/21/96		1232.95		0.9545826725		0.1978373644		40.3479500107

		5/22/96		5.2680505616		1233.7						5/22/96		1233.7		0.3461463341		0.2201664082		15.2378389424

		5/23/96		13.5214236792		1234.4						5/23/96		1234.4		0.4183043568		0.4483620959		39.6976045848

		5/24/96		7.7052313828		1235.15						5/24/96		1235.15		0.5006483135		0.6217455553		21.9933002797

		5/25/96		16.47924472		1236.6						5/25/96		1236.6		0.8472720144		0.5489662573		48.0414958884

		5/26/96		4.1594429735		1238.2						5/26/96		1238.2		0.6652850348		0.2494597391		11.5635841466

		5/27/96		7.3177104202		1239.6						5/27/96		1239.6		0.2410389532		0.2814729677		21.4306193397

		5/28/96		8.9598236165		1240.7						5/28/96		1240.7		0.3320081786		0.4341693653		26.1132933056

		5/29/96		24.5405011863		1241.6						5/29/96		1241.6		0.6059833741		0.5640862407		72.4514339441

		5/30/96		54.9491987543		1242.5						5/30/96		1242.5		0.5702633652		ns		109.3281341434

		5/31/96		25.5301916333		1243.2						5/31/96		1243.2		0.2672143485		ns		50.7931689181

		6/1/96		16.3648119499		1244.1						6/1/96		1244.1		0.6761817509		0.3054212058		48.112832893

		6/2/96		18.8991372124		1245.1						6/2/96		1245.1		2.8455861923		0.5295157305		53.3223097145

		6/3/96		13.2030728766		1246.6						6/3/96		1246.6		0.8755705096		0.2826105847		38.4510375357

		6/4/96		11.5139818005		1249.2						6/4/96		1249.2		0.089400212		0.3838480499		34.0686971395

		6/5/96		7.6181535214		1252.2						6/5/96		1252.2		0.4009935566		0.2254542354		22.2280127722

		6/6/96		9.0262199525		1255						6/6/96		1255		0.3532849038		0.2842976877		26.4410772662

		6/7/96		8.6804425912		1257.2						6/7/96		1257.2		0.3801080349		0.2940340097		25.3671857288

		6/8/96		14.8229877141		1259						6/8/96		1259		0.0403893534		0.401429703		44.0271440858

		6/9/96		19.6437081482		1261.2						6/9/96		1261.2		ns		0.2565760219		39.0308402745

		6/10/96		10.8464485523		1263.45						6/10/96		1263.45		ns		0.1477666657		21.5451304389

		6/11/96		6.3915493971		1265.8						6/11/96		1265.8		0.0841862452		0.1873322396		18.9031297065

		6/12/96		4.2878586716		1266.95						6/12/96		1266.95		0.2809540256		0.2981510741		12.2844709151

		6/13/96		4.9451461563		1267.85						6/13/96		1267.85		0.0461802044		0.1513975631		14.6378607014

		6/14/96		4.5785945381		1268.85						6/14/96		1268.85		0.5485705414		ns		8.6086185349

		6/15/96		7.4467988057		1269.75						6/15/96		1269.75		0		ns		14.8935976115

		6/16/96		6.2922354408		1270.5						6/16/96		1270.5		1.6132073181		ns		10.9712635636

		6/17/96		33.351694755		1271.6						6/17/96		1271.6		0.6440855303		ns		66.0593039797

		6/18/96		6.6346078534		1273.1						6/18/96		1273.1		0.2500768384		ns		13.0191388683

		6/19/96		2.4310016045		1274.1						6/19/96		1274.1		0.300773811		0.1525192365		6.839711766

		6/20/96		17.8753676261		1275.1						6/20/96		1275.1		ns		0.5452098865		35.2055253657

		6/21/96		23.8517599537		1276						6/21/96		1276		ns		1.4356219999		46.2678979075

		6/22/96		6.416539595		1277.1						6/22/96		1277.1		ns		0.187035874		12.646043316

		6/23/96		8.0790798719		1278.1						6/23/96		1278.1		ns		1.4048899224		14.7532698214

		6/24/96		8.9202396959		1278.95						6/24/96		1278.95		0		1.6000843407		25.160634747

		6/25/96		0.9960088774		1279.7						6/25/96		1279.7		0.3632405089		0.251845164		2.3729409592

		6/26/96		1.0111802125		1280.1						6/26/96		1280.1		0.6685464594		0.2021886676		2.1628055104

		6/27/96		2.3731754397		1280.75						6/27/96		1280.75		2.1579641776		0.1453480535		4.816214088

		6/28/96		2.4299387106		1280.9						6/28/96		1280.9		0.5494253789		0.0442911969		6.696099556

		6/29/96		1.8015054471		1281.6						6/29/96		1281.6		0.779875529		0.2938785676		4.3307622448

		6/30/96		1.2946365689		1282.6						6/30/96		1282.6		0.599918653		0.1104372999		3.1735537537

		7/1/96		20.0091874993		1283.6						7/1/96		1283.6		0.6513833425		0.2498503666		59.1263287889

		7/2/96		18.1988624804		1284.4						7/2/96		1284.4		2.4677798838		0.6047248382		51.5240827191

		7/3/96		37.7250802275		1285.3						7/3/96		1285.3		0.6384340685		0.4277579982		112.109048616

		7/4/96		21.4763076677		1285.8						7/4/96		1285.8		ns		0.2137444764		42.738870859

		7/5/96		1.6558507036		1286.6						7/5/96		1286.6		ns		0.3631072641		2.9485941431

		7/6/96		7.550538062		1287						7/6/96		1287		0.8484670335		0.3571629087		21.4459842439

		7/7/96		12.7683021566		1287.8						7/7/96		1287.8		1.265627948		0.3780395815		36.6612389403

		7/8/96		12.3483421578		1288.45						7/8/96		1288.45		2.3305358136		0.2378249816		34.4766656783

		7/9/96		11.9248967422		1288.4						7/9/96		1288.4		1.8856457647		0.4396274503		33.4494170116

		7/10/96		9.0077883515		1288.8						7/10/96		1288.8		2.1526664472		0.2304926301		24.6402059772

		7/11/96		4.8749349764		1288.85						7/11/96		1288.85		1.34068065		0.5370933032		12.7470309759

		7/12/96		6.8143322322		1288.5						7/12/96		1288.5		1.9886654714		0.6485567776		17.8057744476

		7/13/96		3.8630364057		1288						7/13/96		1288		2.3462053013		0.4488024442		8.7941014716

		7/14/96		2.3151641903		1287.95						7/14/96		1287.95		1.8775185231		0.290120738		4.7778533097

		7/15/96		6.5264058888		1287.95						7/15/96		1287.95		1.3982994822		0.5094264529		17.6714917314

		7/16/96		5.2604581557		1288.7						7/16/96		1288.7		0.5636490674		0.4258718745		14.7918535253

		7/17/96		5.7619329136		1289.3						7/17/96		1289.3		0.9627121488		0.2558611515		16.0672254406

		7/18/96		8.3808557325		1289.15						7/18/96		1289.15		0.765440578		0.2803891305		24.0967374891

		7/19/96		8.0721454748		1289.2						7/19/96		1289.2		0.3385254924		0.2920193609		23.5858915711

		7/20/96		10.8399529758		1289.3						7/20/96		1289.3		1.6728747391		1.1339090408		29.7130751476

		7/21/96		9.6355484288		1289.6						7/21/96		1289.6		0.5815815625		0.3441278893		27.9809358347

		7/22/96		10.2931330476		1289.65						7/22/96		1289.65		0.7182242264		0.3695354843		29.7916394322

		7/23/96		9.6521589603		1289.15						7/23/96		1289.15		0.6002195162		0.2019524478		28.154304917

		7/24/96		8.7178009225		1288.85						7/24/96		1288.85		0.788399521		0.3020287323		25.0629745144

		7/25/96		7.1070928034		1288.3						7/25/96		1288.3		0.6410331557		0.1545756214		20.5256696331

		7/26/96		8.4141502086		1287.85						7/26/96		1287.85		0.5386938521		0.1468344589		24.5569223148

		7/27/96		8.6638746303		1287.85						7/27/96		1287.85		0.5403208766		0.1495535087		25.3017495055

		7/28/96		33.3447850765		1288.55						7/28/96		1288.55		0.2910337135		0.2524699494		99.4908515668

		7/29/96		12.0330972157		1288.3						7/29/96		1288.3		0.5376198778		0.2192407549		35.3424310143

		7/30/96		8.8984328127		1287.7						7/30/96		1287.7		0.7122912107		0.1952304948		25.7877767327

		7/31/96		4.413082437		1287.7						7/31/96		1287.7		0.2751216992		0.0504866917		12.91363892

		8/1/96		5.1145293776		1287.1						8/1/96		1287.1		0.4357454751		0.3802057268		14.5276369308

		8/2/96		5.3229537425		1286.9						8/2/96		1286.9		0.3441136956		0		15.6247475319

		8/3/96		29.2215016209		1288						8/3/96		1288		0.4476964383		0.0453570278		87.1714513965

		8/4/96		20.344652708		1289.3						8/4/96		1289.3		0.2070361857		0.2176527999		60.6092691383

		8/5/96		24.1436712308		1289.6						8/5/96		1289.6		0.2108567771		0.1410363239		72.0791205914

		8/6/96		39.5618378292		1289.4						8/6/96		1289.4		0.3245053005		0.2354751743		118.125533013

		8/7/96		7.7096813569		1289.3						8/7/96		1289.3		0.2337692942		0.1549003164		22.7403744602

		8/8/96		5.8820943598		1288.7						8/8/96		1288.7		0.0416453234		0.1446138385		17.4600239175

		8/9/96		13.0135671288		1287.9						8/9/96		1287.9		0.2154310477		0.1603281531		38.6649421856

		8/10/96		6.1478450961		1287.3						8/10/96		1287.3		0.3612581289		0.1344051054		17.9478720539

		8/11/96		21.4356516342		1287.4						8/11/96		1287.4		0.208994851		0.2392666358		63.8586934158

		8/12/96		12.8898272074		1286.8						8/12/96		1286.8		0.1923110882		0.093831836		38.383338698

		8/13/96		10.3013445387		1286.2						8/13/96		1286.2		0.1795861677		0.3941426844		30.330304764

		8/14/96		14.8249479586		1285.5						8/14/96		1285.5		0.3662637788		0.3723204941		43.7362596029

		8/15/96		13.2360115243		1284.7						8/15/96		1284.7		0.097772859		0.2738098365		39.3364518775

		8/16/96		16.5439106189		1284.3						8/16/96		1284.3		0.1584339987		0.1342411334		49.3390567246

		8/17/96		54.763568137		1284.3						8/17/96		1284.3		0.6023447951		0.1295548638		163.558804752

		8/18/96		26.4798987225		1284.4						8/18/96		1284.4		0.088109932		0		79.3515862355

		8/19/96		15.0847748923		1284						8/19/96		1284		0.1897134357		0		45.0646112413

		8/20/96		10.030147425		1283.5						8/20/96		1283.5		0.6769040663		0.1947017465		29.2188364621

		8/21/96		7.0115913032		1282.9						8/21/96		1282.9		0.1546862335		0.2214225494		20.6586651268

		8/22/96		7.6839661991		1282.4						8/22/96		1282.4		0.576444925		0.1419883398		22.3334653323

		8/23/96		10.3584053026		1283						8/23/96		1283		0.1338487836		0.3003792454		30.6409878787

		8/24/96		13.7841773474		1283.4						8/24/96		1283.4		0.2993578979		0.2862279843		40.76694616

		8/25/96		8.2613024072		1283.6						8/25/96		1283.6		1.1406047099		0.2317045931		23.4115979185

		8/26/96		5.6995771195		1282.8						8/26/96		1282.8		0.287614162		0.1509371848		16.6601800117

		8/27/96		8.306310037		1282.7						8/27/96		1282.7		0.2980046636		0.047428318		24.5734971295

		8/28/96		2.8570296389		1282.1						8/28/96		1282.1		0.1934174891		0.2938089751		8.0838624525

		8/29/96		8.3138500723		1281.5						8/29/96		1281.5		0.2108065671		0.1510677817		24.5796758682

		8/30/96		4.5978378534		1280.8						8/30/96		1280.8		0.0990129378		0.2484935983		13.4460070242

		8/31/96		6.2457033836		1280.2						8/31/96		1280.2		0.0997940897		0.2615694171		18.3757466439

		9/1/96		0.6117008439		1280.4						9/1/96		1280.4		0.0427292907		0.107077496		1.6852957451

		9/2/96		4.929547699		1280.5						9/2/96		1280.5		0.0486991246		0.300129601		14.4398143712

		9/3/96		9.666994541		1280.3						9/3/96		1280.3		0.3106956314		0.1466756501		28.5436123416

		9/4/96		7.5532878684		1280.1						9/4/96		1280.1		0.4811626504		0.3106041285		21.8680968265

		9/5/96		3.8943595977		1280						9/5/96		1280		0.2338523136		0.1940229532		11.2552035264

		9/6/96		7.6402169364		1280.5						9/6/96		1280.5		0.1562915732		0.1027596773		22.6615995588

		9/7/96		7.970549138		1281.2						9/7/96		1281.2		0		0.223152788		23.6884946258

		9/8/96		4.4169846704		1281.3						9/8/96		1281.3		0.0458473741		0.2544302781		12.950676359

		9/9/96		17.3396332256		1282						9/9/96		1282		0.1567484262		0.4073660154		51.4547852353

		9/10/96		7.9788949127		1281.8						9/10/96		1281.8		0.0576337319		0.4928843263		23.38616668

		9/11/96		10.3553699534		1281.5						9/11/96		1281.5		0.2431631035		0.2823457367		30.5406010201

		9/12/96		4.1941246149		1281						9/12/96		1281		0.1483238766		0.3343792605		12.0996707075

		9/13/96		4.5537168743		1280.1						9/13/96		1280.1		0.1919756547		0.20702185		13.2621531183

		9/14/96		7.0874693974		1279.8						9/14/96		1279.8		0.1417208987		0.1558688089		20.9648184847

		9/15/96		4.0403912388		1280.8						9/15/96		1280.8		0.2805465976		0.277017448		11.5636096709

		9/16/96		13.9798305737		1281						9/16/96		1281		0.1975638415		0.2176963306		41.5242315491

		9/17/96		5.3723577375		1280.9						9/17/96		1280.9		0.3697897283		0.416136966		15.3311465182

		9/18/96		3.9186835628		1280.9						9/18/96		1280.9		0.0983104335		0.2536814837		11.4040587711

		9/19/96		3.7890767579		1281						9/19/96		1281		0.1492714572		0.0564823366		11.1614764799

		9/20/96		9.0597017462		1281.3						9/20/96		1281.3		0.0550168489		0.2703666396		26.8537217502

		9/21/96		4.5038894914		1281.6						9/21/96		1281.6		0.0921061505		0.1853589552		13.2342033685

		9/22/96		8.7250622505		1280.9						9/22/96		1280.9		0.1932591535		0.3255324337		25.6563951644

		9/23/96		6.0087118833		1280.3						9/23/96		1280.3		0.3971418525		0.3251586937		17.3038351037

		9/24/96		1.9271077333		1279.9						9/24/96		1279.9		0.3271480424		0.3036068455		5.1505683122

		9/25/96		2.826493019		1279.7						9/25/96		1279.7		0.4940692881		0.1857028968		7.7997068722

		9/26/96		1.6039992216		1279.9						9/26/96		1279.9		0.5967422386		0.1785708073		4.0366846188

		9/27/96		2.4540481904		1280						9/27/96		1280		0.1437834083		0.0964132391		7.1219479237

		9/28/96		2.3374202352		1280.1						9/28/96		1280.1		0.0942720879		0.0903075327		6.827681085

		9/29/96		1.9097333794		1280.5						9/29/96		1280.5		0.56251178		0.1846933758		4.9819949823

		9/30/96		2.6415940682		1281						9/30/96		1281		0.0948934438		0.153587417		7.6763013436

		10/1/96		1.8721977241		1281.8						10/1/96		1281.8		0.1501705746		ns		3.5942248736

		10/2/96		1.4172533456		1282.5						10/2/96		1282.5		0.0940828239		ns		2.7404238672

		10/3/96		1.9246857294		1282.7						10/3/96		1282.7		0		ns		3.8493714588

		10/4/96		2.5967174071		1283.2						10/4/96		1283.2		0.2384116462		ns		4.9550231681

		10/5/96		4.1894841848		1283.4						10/5/96		1283.4		0.1942956134		ns		8.1846727562

		10/6/96		8.2947956723		1284						10/6/96		1284		0.1085092038		ns		16.4810821408

		10/7/96		7.4597406728		1284.2						10/7/96		1284.2		0.5269841687		ns		14.392497177

		10/8/96		6.268651223		1284.4						10/8/96		1284.4		0.0442158363		ns		12.4930866098

		10/9/96		5.8087067543		1284.5						10/9/96		1284.5		0.3808385492		ns		11.2365749594

		10/10/96		14.0993686343		1284.7						10/10/96		1284.7		0.2512435853		ns		27.9474936834

		10/11/96		13.4245547522		1284.8						10/11/96		1284.8		0.1893175151		ns		26.6597919893

		10/12/96		2.2890224092		1284.8						10/12/96		1284.8		0		ns		4.5780448185

		10/13/96		4.269142816		1285						10/13/96		1285		0		ns		8.5382856319

		10/14/96		38.0359194235		1285.3						10/14/96		1285.3		ns		ns		38.0359194235

		10/15/96		7.7908298754		1284.8						10/15/96		1284.8		0		ns		15.5816597509

		10/16/96		5.3234294245		1284.8						10/16/96		1284.8		0.1901273576		ns		10.4567314914

		10/17/96		15.9145977055		1284.5						10/17/96		1284.5		0.2447962209		ns		31.5843991902

		10/18/96		3.5617034111		1283.8						10/18/96		1283.8		0.1513395606		ns		6.9720672616

		10/19/96		0.7325369615		1283.7						10/19/96		1283.7		0.0540239758		0.0481918421		2.0953950666

		10/20/96		2.3373022949		1284						10/20/96		1284		0.2037381326		0		6.8081687522

		10/21/96		6.7539028349		1284.2						10/21/96		1284.2		0.0996364172		0.2198704698		19.9422016178

		10/22/96		1.214534639		1283.7						10/22/96		1283.7		0.2191530584		0.099581988		3.3248688707

		10/23/96		2.5511090166		1283.3						10/23/96		1283.3		0.054486708		0.0418164217		7.5570239202

		10/24/96		1.892862777		1283.2						10/24/96		1283.2		0.3961800107		0.2866022796		4.9958060407

		10/25/96		1.4232112509		1283.2						10/25/96		1283.2		0.1078445446		0.1373614211		4.0244277869

		10/26/96		0.5449461599		1283.4						10/26/96		1283.4		0		0.1429402102		1.4918982697

		10/27/96		0.6793024201		1283.8						10/27/96		1283.8		0.0556181259		0.1537058557		1.8285832786

		10/28/96		3.6408788622		1284.6						10/28/96		1284.6		0		0.2375469145		10.685089672

		10/29/96		0.5767671406		1284.8						10/29/96		1284.8		0.1086237112		0.1522276436		1.469450067

		10/30/96		0.5989849024		1285						10/30/96		1285		0.2075679848		0.0548981502		1.5344885721

		10/31/96		0.2975742523		1284.9						10/31/96		1284.9		0.144417504		0.2025370889		0.5457681639

		11/1/96		0.8031650372		1284.8						11/1/96		1284.8		0.1364598828		0.3294536429		1.9435815861

		11/2/96		0.1843458079		1284.3						11/2/96		1284.3		0.2116389827		0.0955065205		0.2458919204

		11/3/96		0.374506578		1284.5						11/3/96		1284.5		0		0.138769951		0.984749783

		11/4/96		2.7547141984		1285.5						11/4/96		1285.5		0.1475278835		0.4304009891		7.6862137224

		11/5/96		1.6739360262		1285.3						11/5/96		1285.3		0.0547799626		0.0990705732		4.8679575428

		11/6/96		3.8973940961		1284.8						11/6/96		1284.8		0.1605822244		0.7804057918		10.751194272

		11/7/96		1.3455383592		1284.4						11/7/96		1284.4		0.1065960741		0.1358453573		3.7941736463

		11/8/96		1.3253689507		1284						11/8/96		1284		0		0.1559780958		3.8201287564

		11/9/96		0.7457556948		1284.2						11/9/96		1284.2		0.1060602027		0.4421904434		1.6890164384

		11/10/96		0.2895293251		1284.3						11/10/96		1284.3		0		0.1498262358		0.7187617395

		11/11/96		0.6199278472		1284.8						11/11/96		1284.8		0.0574385838		0.1055474979		1.6967974599

		11/12/96		1.8351280198		1284.7						11/12/96		1284.7		0.1504075017		0.1840318083		5.1709447493

		11/13/96		5.8820097727		1284.6						11/13/96		1284.6		0.2543226867		0.563290454		16.8284161774

		11/14/96		0.3151132556		1284.2						11/14/96		1284.2		0.0515608766		0.0933603008		0.8004185894

		11/15/96		0.7615010964		1284						11/15/96		1284		0.1398528828		0.2789330088		1.8657173977

		11/16/96		6.2406823821		1283.8						11/16/96		1283.8		0.207920455		0.3409261767		18.1732005145

		11/17/96		0.5727390819		1283.6						11/17/96		1283.6		0.1008480392		0.1448958903		1.4724733162

		11/18/96		0.7590847205		1284.1						11/18/96		1284.1		0.1814956995		0.2984714848		1.7972869774

		11/19/96		0.7767367989		1283.9						11/19/96		1283.9		0.0917611776		0.3287540233		1.9096951959

		11/20/96		0.466157089		1283.7						11/20/96		1283.7		0.0566710303		0.1092923204		1.2325079162

		11/21/96		0.8822209767		1284.2						11/21/96		1284.2		0.0515608766		0.3285803162		2.2665217374

		11/22/96		1.2797985304		1284.3						11/22/96		1284.3		0		0.4543433785		3.3850522126

		11/23/96		0.273030805		1283.9						11/23/96		1283.9		0		0.0497464176		0.7693459973

		11/24/96		0.5568973315		1283.5						11/24/96		1283.5		0		0.2094577752		1.4612342192

		11/25/96		0.7523047722		1283.8						11/25/96		1283.8		0.2014419183		0.1415539569		1.9139184414

		11/26/96		1.2773227768		1283.8						11/26/96		1283.8		0.2129285976		0.0996225525		3.5194171802

		11/27/96		1.7065956929		1283.6						11/27/96		1283.6		0.199638997		0.05592372		4.8642243617

		11/28/96		0.3036398759		1283.6						11/28/96		1283.6		0.0413744595		0.0894700038		0.7800751644

		11/29/96		0.4510474373		1284.6						11/29/96		1284.6		0.0573738278		0.0573738278		1.2383946564

		11/30/96		1.4929474625		1285						11/30/96		1285		0		0.1833802579		4.2954621297

		12/1/96		1.0251102253		1284.8						12/1/96		1284.8		0.0929918679		0.1506607945		2.8316780135

		12/2/96		0.9302401097		1284.5						12/2/96		1284.5		0.146235706		0.0957328677		2.5487517553

		12/3/96		1.6786779357		1283.9						12/3/96		1283.9		0.2632879963		0.3530603759		4.4196854348

		12/4/96		2.052493413		1283						12/4/96		1283		0.1049371499		0.3164766067		5.7360664824

		12/5/96		1.5413915545		1282						12/5/96		1282		0.1940539532		0.1482030292		4.2819176812

		12/6/96		0.5924067048		1281.2						12/6/96		1281.2		0		0.1002026739		1.6770174404

		12/7/96		0.8389497856		1281						12/7/96		1281		0		0.0405502671		2.4762990897

		12/8/96		0.7054344344		1280.7						12/8/96		1280.7		0.1052434863		0.3316864292		1.6793733878

				1.0575946531												0.1055656529		0.2482626902		2.8189556161

		12/10/96		0.7307471572		1281						12/10/96		1281		0.1857673408		0.4164233231		1.5900508078

		12/11/96		0.5836556342		1280.9						12/11/96		1280.9		0.2685452825		0.0951186899		1.3873029301

		12/12/96		0.5660507141		1281.3						12/12/96		1281.3		0		0		1.6981521422

		12/13/96		0.3868377664		1281.8						12/13/96		1281.8		0		0.0566710303		1.103842269

		12/14/96		0.4945176807		1282						12/14/96		1282		0.0458473741		0.2044365644		1.2332691037

		12/15/96		0.3420310127		1281.7						12/15/96		1281.7		0.19426204		0		0.8318309982

		12/16/96		1.0513045192		1281.7						12/16/96		1281.7		0.2525796534		0.0460965446		2.8552373594

		12/17/96		0.8467576527		1281.2						12/17/96		1281.2		0.4175985039		0.0939591874		2.0287152669

		12/18/96		0.7088942563		1280						12/18/96		1280		0.2409712392		0.0931855756		1.792525954

		12/19/96		1.1526325138		1279.1						12/19/96		1279.1		0.2347238782		0.1104571187		3.1127165446

		12/20/96		1.3355239798		1278.2						12/20/96		1278.2		0.6669716036		0.0513009932		3.2882993428

		12/21/96		0.7259232037		1277.5						12/21/96		1277.5		0.2398716072		0.2096058443		1.7282921596

		12/22/96		0.9370821127		1276.8						12/22/96		1276.8		0.0921367061		0.1021654467		2.6169441853

		12/23/96		0.8648444399		1275.7						12/23/96		1275.7		0.5997400446		0.1672764406		1.8275168346

		12/24/96		0.9051641861		1274.9						12/24/96		1274.9		0.3027339523		0.053344429		2.3594141772

		12/25/96		0.639580906		1274.1						12/25/96		1274.1		0.2131327469		0.0936275351		1.6119824358

		12/26/96		1.4948200073		1273.4						12/26/96		1273.4		0.9811094959		0.4088627733		3.0944877526

		12/27/96		0.4987971877		1271.8						12/27/96		1271.8		0.4315674993		0.1086564705		0.9561675933

		12/28/96		0.1843922188		1271.1						12/28/96		1271.1		0.1948137827		0.1007957862		0.2575670875

		12/29/96		0.4668851544		1271.8						12/29/96		1271.8		0		0		1.4006554632

		12/30/96		1.2487097834		1272.3						12/30/96		1272.3		0.1436403948		0.1076588543		3.4948301011

		12/31/96		2.3804274		1273.2						12/31/96		1273.2		0.3000504586		0		6.8412317414

		1/1/97		ns		1274.2						1/1/97		1274.2		ns		ns		ns

		1/2/97		ns		1276						1/2/97		1276		ns		ns		ns

		1/3/97		4.1795800376		1278						1/3/97		1278		0.1934298036		1.3272682272		11.018042082

		1/4/97		4.1231600526		1279.2						1/4/97		1279.2		0.4737128781		2.8819538428		9.0138134369

		1/5/97		1.1280502482		1280						1/5/97		1280		0.183173407		0		3.2009773377

		1/6/97		2.674238788		1280.7						1/6/97		1280.7		0.3440787289		0.4789683824		7.1996692527

		1/7/97		2.8035441729		1280.4						1/7/97		1280.4		0.422368982		0.4297747049		7.5584888319

		1/8/97		1.6860308366		1279.8						1/8/97		1279.8		0.0924032666		0		4.9656892433

		1/9/97		0.9668607745		1279.4						1/9/97		1279.4		0.1771795593		0.1048209789		2.6185817853

		1/10/97		0.2718371906		1278.6						1/10/97		1278.6		0.0818834839		0		0.7336280879

		1/11/97		2.3018273462		1278						1/11/97		1278		0.2382135625		1.2189770519		5.4482914243

		1/12/97		3.3554736431		1277.6						1/12/97		1277.6		0.395241931		0.2951305202		9.3760484782

		1/13/97		1.0922840254		1276.3						1/13/97		1276.3		0.3050974826		0.2145018214		2.7572527722

		1/14/97		1.6793723642		1274.9						1/14/97		1274.9		0.4315733414		0.0864750811		4.5200686702

		1/15/97		1.7504133988		1273.4						1/15/97		1273.4		0.5486753359		0.0938940687		4.6086707919

		1/16/97		2.6327757929		1272.3						1/16/97		1272.3		0.3037244029		0.4484986972		7.1461042786

		1/17/97		1.0968593023		1271.4						1/17/97		1271.4		0.5742934876		0.1971398309		2.5191445883

		1/18/97		0.7652628004		1271.1						1/18/97		1271.1		0.6669872982		0.2179590746		1.4108420286

		1/19/97		1.8198769336		1271.1						1/19/97		1271.1		0.2692085057		0		5.1904222951

		1/20/97		1.392172483		1271.2						1/20/97		1271.2		0		0.0987208249		4.077796624

		1/21/97		0.6370211002		1271.2						1/21/97		1271.2		0.0566710303		0.1011741257		1.7532181446

		1/22/97		0.7174295239		1271.6						1/22/97		1271.6		0.2373327109		0.2906662458		1.6242896151

		1/23/97		1.1008531563		1271.5						1/23/97		1271.5		0.5684710564		0.192190796		2.5418976165

		1/24/97		0.6781878704		1270.9						1/24/97		1270.9		0.2901182927		0.1783504305		1.5660948878

		1/25/97		0.8176298272		1269.8						1/25/97		1269.8		0.0863563745		0		2.3665331072

		1/26/97		1.076708314		1268.4						1/26/97		1268.4		0.1408821738		0.0964750431		2.9927677252

		1/27/97		0.093292333		1267.7						1/27/97		1267.7		0.1114832674		0.0751013986		ns

		1/28/97		0		1266.2						1/28/97		1266.2		0		0		ns

		1/29/97		0.485165268		1265.2						1/29/97		1265.2		0.0437423553		0.1139766747		1.297776774

		1/30/97		0.3853170865		1264						1/30/97		1264		0		0.1077049423		1.0482463172

		1/31/97		0.5900351429		1263.3						1/31/97		1263.3		0.1001618947		0		1.6699435341

		2/1/97		0.5403898065		1263.1						2/1/97		1263.1		0		0.121481405		1.4996880145

		2/2/97		0.4133220108		1263.2						2/2/97		1263.2		0.0461802044		0		1.1937858281

		2/3/97		0.1474192426		1263.5						2/3/97		1263.5		0.0418508102		0		0.4004069174

		2/4/97		0.1217443158		1263.2						2/4/97		1263.2		0		0.0832906469		0.2819423005

		2/5/97		0.532330186		1262.5						2/5/97		1262.5		0.1345018353		0.1097963004		1.3526924223

		2/6/97		0.9126776373		1261.5						2/6/97		1261.5		0.1061147725		0.0980550775		2.5338630617

		2/7/97		0.6238444567		1260.2						2/7/97		1260.2		0.1484882679		0		1.7230451022

		2/8/97		0.1808479359		1258.4						2/8/97		1258.4		0.0513527601		0.0848176421		0.4063734055

		2/9/97		0.4802437796		1257.5						2/9/97		1257.5		0		0.0943291663		1.3464021724

		2/10/97		0.4984580179		1256.3						2/10/97		1256.3		0.1017161372		0.0863283889		1.3073295278

		2/11/97		0.4175885641		1255.7						2/11/97		1255.7		0.0965848943		0		1.1561807979

		2/12/97		0.5901544141		1254.7						2/12/97		1254.7		0.0535127079		0.1101527819		1.6067977524

		2/13/97		1.3813025728		1254.1						2/13/97		1254.1		0.2124759675		0.101679491		3.82975226

		2/14/97		0.3567096161		1253.5						2/14/97		1253.5		0.1046537996		0		0.9654750488

		2/15/97		0.4742989156		1253.2						2/15/97		1253.2		0.0827629235		0.1656559499		1.1744778733

		2/16/97		0.3350449233		1253.7						2/16/97		1253.7		0.0405826039		0		0.964552166

		2/17/97		1.7375197528		1253.8						2/17/97		1253.8		0.0541389205		0		5.158420338

		2/18/97		1.4216302828		1253.2						2/18/97		1253.2		0.0507678962		0		4.2141229523

		2/19/97		1.0073942815		1252.1						2/19/97		1252.1		0.0859504773		0		2.9362323673

		2/20/97		0.6638702321		1251						2/20/97		1251		0		0.0861821935		1.9054285028

		2/21/97		0.4266101204		1250.4						2/21/97		1250.4		0.0406474323		0.0961106426		1.1430722865

		2/22/97		0.3712996196		1249.4						2/22/97		1249.4		0.055136062		0.1871804457		0.8715823511

		2/23/97		0.3492807969		1248.3						2/23/97		1248.3		0		0		1.0478423906

		2/24/97		0.595723815		1247.2						2/24/97		1247.2		0.1486854148		0.1022926337		1.5361933965

		2/25/97		0.2555355936		1246.5						2/25/97		1246.5		0.3096767224		0		0.4569300583

		2/26/97		0.845843531		1248						2/26/97		1248		0.2220240403		0		2.3155065527

		2/27/97		0.2847454179		1245.1						2/27/97		1245.1		0.2772097033		0.2922811326		ns

		2/28/97		0.1474276694		1244.2						2/28/97		1244.2		0.1050592579		0.1897960809		ns

		3/1/97		1.8792405707		1243.1						3/1/97		1243.1		0.1091424214		0.3161423744		5.2124369162

		3/2/97		0.403755185		1242.6						3/2/97		1242.6		0.1049318298		0.0868440021		1.0194897232

		3/3/97		0.425012418		1242.6						3/3/97		1242.6		0.475214137		0		0.7998231169

		3/4/97		0.2772837288		1241.9						3/4/97		1241.9		0.3445031647		0.0810359638		0.4063120578

		3/5/97		0.0923449679		1241.3						3/5/97		1241.3		0.1102721887		0.166762715		0

		3/6/97		0.276734648		1240.5						3/6/97		1240.5		0.1516628074		0		0.6785411366

		3/7/97		1.1845726119		1240.5						3/7/97		1240.5		0.2035858232		0.090338317		3.2597936954

		3/8/97		0.0161403696		1240.3						3/8/97		1240.3		0.0484211087		0		0

		3/9/97		2.8534037164		1240.7						3/9/97		1240.7		0.1467175825		0.3550924001		8.0584011667

		3/10/97		0.7399156218		1241.6						3/10/97		1241.6		0		0.2089147519		2.0108321135

		3/11/97		0.5988880184		1241.5						3/11/97		1241.5		0		0.0965589411		1.7001051142

		3/12/97		2.3150300585		1241.4						3/12/97		1241.4		0.0430910967		0		6.9019990787

		3/13/97		0.7648847507		1241						3/13/97		1241		0		0.07391963		2.2207346221

		3/14/97		2.7951061396		1240.1						3/14/97		1240.1		0.6641927796		0.2033056389		7.5178200003

		3/15/97		0.8134039991		1238.8						3/15/97		1238.8		0.1134960647		0.1039290373		2.2227868953

		3/16/97		0.9172918211		1237.9						3/16/97		1237.9		0.0485597187		0.1009733834		2.6023423612

		3/17/97		1.8157494168		1238.7						3/17/97		1238.7		0		0.1062803729		5.3409678774

		3/18/97		16.5153068212		1238.3						3/18/97		1238.3		0.1337681456		0.1006737591		49.3114785589

		3/19/97		12.2289951954		1238						3/19/97		1238		0.0468174657		0		36.6401681206

		3/20/97		1.8846421556		1238.1						3/20/97		1238.1		0.053344429		0		5.6005820379

		3/21/97		8.4466107528		1238.4						3/21/97		1238.4		0.0956700066		0.2646932938		24.979468958

		3/22/97		1.2339495807		1238.7						3/22/97		1238.7		0.0397893552		0		3.6620593871

		3/23/97		2.5648570052		1239.3						3/23/97		1239.3		0.127387762		0		7.5671832537

		3/24/97		1.9828536879		1241.3						3/24/97		1241.3		0.1419749547		0		5.8065861089

		3/25/97		6.472885873		1240.8						3/25/97		1240.8		0.1857255543		0.0935775395		19.1393545253

		3/26/97		1.4909486808		1240.1						3/26/97		1240.1		0.1863413481		0		4.2865046942

		3/27/97		4.3509049685		1239.1						3/27/97		1239.1		0.3565586061		0		12.6961562995

		3/28/97		3.8318002537		1237.8						3/28/97		1237.8		0.3339784777		0.110631707		11.0507905763

		3/29/97		1.1820574563		1236.4						3/29/97		1236.4		0.7795268148		0		2.7666455542

		3/30/97		2.8215579532		1235.5						3/30/97		1235.5		0.4781981377		0.1979826549		7.7884930672

		3/31/97		0.9749347238		1234.6						3/31/97		1234.6		0.3300016106		0		2.5948025608

		4/1/97		1.8637626516		1233.7						4/1/97		1233.7		0.044445926		0.1230569278		5.423785101

		4/2/97		1.5461721502		1232.3						4/2/97		1232.3		0.0441758552		0		4.5943405952

		4/3/97		2.4406115929		1231.5						4/3/97		1231.5		0.0884108369		0		7.2334239418

		4/4/97		1.2913747298		1230.6						4/4/97		1230.6		0.0416112717		0.0621222964		3.7703906213

		4/5/97		1.9029881962		1229.8						4/5/97		1229.8		0		1.4225252584		4.2864393303

		4/6/97		3.8587928857		1228.6						4/6/97		1228.6		ns		3.8587928857		ns

		4/7/97		0.9818039427		1228						4/7/97		1228		0.1446872272		0.5165421634		2.2841824376

		4/8/97		1.3909529158		1227.1						4/8/97		1227.1		0.1020302278		0.4978508421		3.5729776775

		4/9/97		0.2084306962		1226						4/9/97		1226		0		0		0.6252920885

		4/10/97		res down		1225						4/10/97		1225		res down		res down		res down

		4/11/97		res down		1223.7						4/11/97		1223.7		res down		res down		res down

		4/12/97		res down		1222.8						4/12/97		1222.8		res down		res down		res down

		4/13/97		res down		1222.2						4/13/97		1222.2		res down		res down		res down

		4/14/97		res down		1221.3						4/14/97		1221.3		res down		res down		res down

		4/15/97		res down		1220.4						4/15/97		1220.4		res down		res down		res down

		4/16/97		res down		1219.6						4/16/97		1219.6		res down		res down		res down

		4/17/97		res down		1218.9						4/17/97		1218.9		res down		res down		res down

		4/18/97		res down		1218.7						4/18/97		1218.7		res down		res down		res down

		4/19/97		res down		1217.4						4/19/97		1217.4		res down		res down		res down

		4/20/97		res down		1217.7						4/20/97		1217.7		res down		res down		res down

		4/21/97		res down		1218						4/21/97		1218		res down		res down		res down

		4/22/97		res down		1216.9						4/22/97		1216.9		res down		res down		res down

		4/23/97		res down		1217.3						4/23/97		1217.3		res down		res down		res down

		4/24/97		res down		1217						4/24/97		1217		res down		res down		res down

		4/25/97		res down		1216.3						4/25/97		1216.3		res down		res down		res down

		4/26/97		res down		1215.4						4/26/97		1215.4		res down		res down		res down

		4/27/97		res down		1214.5						4/27/97		1214.5		res down		res down		res down

		4/28/97		res down		1213.4						4/28/97		1213.4		res down		res down		res down

		4/29/97		res down		1212.8						4/29/97		1212.8		res down		res down		res down

		4/30/97		res down		1212						4/30/97		1212		res down		res down		res down

		5/1/97		res down		1210.9						5/1/97		1210.9		res down		res down		res down

		5/2/97		res down		1209.9						5/2/97		1209.9		res down		res down		res down

		5/3/97		res down		1209						5/3/97		1209		res down		res down		res down

		5/4/97		res down		1208.7						5/4/97		1208.7		res down		res down		res down

		5/5/97		res down		1208.6						5/5/97		1208.6		res down		res down		res down

		5/6/97		res down		1208.5						5/6/97		1208.5		res down		res down		res down

		5/7/97		res down		1208.8						5/7/97		1208.8		res down		res down		res down

		5/8/97		res down		1208.8						5/8/97		1208.8		res down		res down		res down

		5/9/97		res down		1208.9						5/9/97		1208.9		res down		res down		res down

		5/10/97		res down		1209						5/10/97		1209		res down		res down		res down

		5/11/97		res down		1209						5/11/97		1209		res down		res down		res down

		5/12/97		res down		1209.6						5/12/97		1209.6		res down		res down		res down

		5/13/97		res down		1210.3						5/13/97		1210.3		res down		res down		res down

		5/14/97		res down		1211.6						5/14/97		1211.6		res down		res down		res down

		5/15/97		res down		1213.5						5/15/97		1213.5		res down		res down		res down

		5/16/97		res down		1216.1						5/16/97		1216.1		res down		res down		res down

		5/17/97		res down		1219.2						5/17/97		1219.2		res down		res down		res down

		5/18/97		res down		1222.2						5/18/97		1222.2		res down		res down		res down

		5/19/97		res down		1225.2						5/19/97		1225.2		res down		res down		res down

		5/20/97		2.172401403		1228						5/20/97		1228		0.3924126534		0.6697207989		5.4550707567

		5/21/97		4.1321114527		1230.4						5/21/97		1230.4		0.4135678064		0.4583039731		11.5244625785

		5/22/97		7.1388132015		1232.3						5/22/97		1232.3		0.8390342406		1.6387122979		18.9386930661

		5/23/97		8.8610899651		1234.1						5/23/97		1234.1		0.3033033769		1.1510960792		25.1288704391

		5/24/97		10.5100797687		1235.7						5/24/97		1235.7		1.2026435043		1.4182005076		28.9093952944

		5/25/97		10.7945833904		1237.2						5/25/97		1237.2		0.9050036868		1.3814041391		30.0973423452

		5/26/97		13.2385414815		1238.9						5/26/97		1238.9		1.7429873779		1.8986920363		36.0739450302

		5/27/97		11.1774155649		1240.6						5/27/97		1240.6		0.9179677555		1.0885393442		31.525739595

		5/28/97		12.6292848349		1242.4						5/28/97		1242.4		0.5245117199		1.9431576297		35.4201851551

		5/29/97		40.1475209331		1244.4						5/29/97		1244.4		0.7713502894		1.9768281075		117.6943844024

		5/30/97		31.9072550866		1246.5						5/30/97		1246.5		0.553977974		6.7650704295		88.4027168561

		5/31/97		45.932357865		1249						5/31/97		1249		1.123162595		2.4313990838		134.2425119163

		6/1/97		14.4619086316		1251.8						6/1/97		1251.8		3.0988897934		0.2633370139		40.0234990876

		6/2/97		16.9419342704		1254.5						6/2/97		1254.5		1.0483199278		0.627818531		49.1496643525

		6/3/97		23.6078445833		1257.5						6/3/97		1257.5		3.1791427903		0.765565282		66.8788256775

		6/4/97		22.769695109		1260.1						6/4/97		1260.1		3.5923089118		0.7424948723		63.9742815428

		6/5/97		17.072037573		1262.7						6/5/97		1262.7		1.0792728359		1.482851773		48.6539881101

		6/6/97		13.9913341112		1264.9						6/6/97		1264.9		0.7388644019		0.1073641039		41.1277738277

		6/7/97		23.5596205669		1267.3						6/7/97		1267.3		1.6357976998		0.4810709306		68.5619930704

		6/8/97				1269.6						6/8/97		1269.6		0.5442003272		0.4902973044

		6/9/97				1271.6						6/9/97		1271.6		1.291730822		2.9560893357

		6/10/97		11.5417787886		1273.5						6/10/97		1273.5		0.6594676948		3.5930218818		30.3728467892

		6/11/97		23.8236986193		1274						6/11/97		1274		4.9995803547		7.9715326347		58.4999828684

		6/12/97		10.6957349694		1274.1						6/12/97		1274.1		0.8489231998		2.6889232072		28.5493585013

		6/13/97		7.4212350524		1274.8						6/13/97		1274.8		0.4510996305		4.3909868302		17.4216186965

		6/14/97		8.399197771		1275.8						6/14/97		1275.8		1.0658203936		1.9240768234		22.2076960961

		6/15/97		11.4997062808		1276.3						6/15/97		1276.3		1.1599118627		2.1447832004		31.1944237792

		6/16/97		9.9450771282		1277.1						6/16/97		1277.1		2.3477615795		6.2322060965		21.2552637084

		6/17/97		9.2295548645		1278.1						6/17/97		1278.1		0.4193020748		2.2296287017		25.0397338169

		6/18/97		6.1342156558		1279						6/18/97		1279		0.4246688839		5.1060853135		12.87189277

		6/19/97		3.5621598557		1279.6						6/19/97		1279.6		0.5582713763		1.0678369948		9.060371196

		6/20/97		4.9550821249		1280.6						6/20/97		1280.6		0.6939191022		0.2105919472		13.9607353252

		6/21/97		15.2486154182		1281.4						6/21/97		1281.4		1.5019205498		0.3463623725		43.8975633322

		6/22/97		13.8974383122		1281.4						6/22/97		1281.4		1.8729269609		0.8715642858		38.9478236899

		6/23/97		7.9837753404		1281.2						6/23/97		1281.2		1.5067453423		0.9397324765		21.5048482024

		6/24/97		13.7744071239		1281.6						6/24/97		1281.6		1.5322797865		0.5390498162		39.251891769

		6/25/97		14.6356281537		1282.2						6/25/97		1282.2		1.0255892769		0.6331257253		42.2481694589

		6/26/97		13.1821138961		1282.9						6/26/97		1282.9		0.4964892592		0.6582721601		38.3915802689

		6/27/97		14.3787824161		1283.3						6/27/97		1283.3		0.4655124743		0.0926181483		42.5782166258

		6/28/97		13.0713507852		1283.4						6/28/97		1283.4		1.3613877689		0.7279256459		37.1247389408

		6/29/97		13.8270340598		1283						6/29/97		1283		0.5700465957		0.6580455661		40.2530100176

		6/30/97		27.5114668657		1283.7						6/30/97		1283.7		0.6725132708		1.638312186		80.2235751403

		7/1/97		14.2951811603		1284.1						7/1/97		1284.1		0.0507194072		0.2497248355		42.5850992382

		7/2/97		5.5922831192		1284.5						7/2/97		1284.5		0.1512746717		0.6560824774		15.9694922086

		7/3/97		4.7956008509		1284.8						7/3/97		1284.8		0.0991600278		0.5709178047		13.7167247202

		7/4/97		5.000292762		1284.9						7/4/97		1284.9		0.1863805244		0.7134120217		14.1010857399

		7/5/97		5.9297385291		1284.5						7/5/97		1284.5		0.5407189666		0.5194461541		16.7290504666

		7/6/97		11.5631984335		1284.7						7/6/97		1284.7		0.6213751332		0.807784171		33.2604359961

		7/7/97		2.895543599		1285.4						7/7/97		1285.4		0.1477965817		1.0012294703		7.5376047451

		7/8/97		4.8779635621		1285.8						7/8/97		1285.8		0.2296257057		0.8025390237		13.6017259571

		7/9/97		6.1718534375		1286.4						7/9/97		1286.4		0.6797175763		0		17.8358427363

		7/10/97		8.9816010949		1286.5						7/10/97		1286.5		0.9265906218		ns		17.0366115679

		7/11/97		4.0050396642		1286.9						7/11/97		1286.9		0.9075966932		ns		7.1024826351

		7/12/97		3.7656154123		1287.9						7/12/97		1287.9		1.1649423441		ns		6.3662884805

		7/13/97		7.7026651204		1288.4						7/13/97		1288.4		0.8748060305		ns		14.5305242103

		7/14/97		4.9646165163		1288.8						7/14/97		1288.8		1.3974064241		0		13.4964431247

		7/15/97		4.5217190712		1289.2						7/15/97		1289.2		1.0101967837		0.2276043546		12.3273560754

		7/16/97		1.1744947117		1289.4						7/16/97		1289.4		0.1941823523		0.1083700708		3.2209317121

		7/17/97		4.752841939		1289.7						7/17/97		1289.7		0.6742514791		0.5064391944		13.0778351435

		7/18/97		2.8225752222		1289.6						7/18/97		1289.6		0.444748257		0.5901082083		7.4328692014

		7/19/97		2.1744215221		1289.5						7/19/97		1289.5		0.5645145791		0.6362406373		5.32250935

		7/20/97		4.2209323788		1289.6						7/20/97		1289.6		1.114395231		0.6831138988		10.8652880067

		7/21/97		4.2132597382		1289.9						7/21/97		1289.9		0.6210778696		0.3680394113		11.6506619336

		7/22/97		3.7367295881		1289.9						7/22/97		1289.9		0.548454143		0		10.6617346213

		7/23/97		2.6472128519		1289.5						7/23/97		1289.5		0.3515908436		0.207155966		7.3828917462

		7/24/97		2.8372013712		1289.2						7/24/97		1289.2		0.847539147		0.3582931525		7.305771814

		7/25/97		3.2852109413		1288.85						7/25/97		1288.85		0.4856042508		0.2217576372		9.1482709357

		7/26/97		1.588274231		1288.5						7/26/97		1288.5		0.3889738273		0.6188097827		3.7570390829

		7/27/97		1.5809708069		1288.3						7/27/97		1288.3		0.3661387478		0.3675237945		4.0092498784

		7/28/97		2.0095993939		1288.1						7/28/97		1288.1		0.4732904547		0.4890635864		5.0664441406

		7/29/97		3.3089165198		1288						7/29/97		1288		0.5759711264		0.2441616832		9.1066167499

		7/30/97		6.1624795216		1288.2						7/30/97		1288.2		0.6376393814		0.2339755572		17.6158236263

		7/31/97		2.4374561086		1287.8						7/31/97		1287.8		0.7611635264		0.3101649502		6.2410398492

		8/1/97		1.1027486522		1287.6						8/1/97		1287.6		0.6277068081		0.1124902415		2.5680489069

		8/2/97		3.127179608		1288.3						8/2/97		1288.3		0.7586698659		0.3353314255		8.2875375326

		8/3/97		3.8850023953		1289						8/3/97		1289		0.3452954004		0.2452133713		11.0644984142

		8/4/97		2.3267017847		1289.3						8/4/97		1289.3		0.5231030362		0.8000990807		5.6569032372

		8/5/97		2.2693364983		1289.4						8/5/97		1289.4		0.4850504626		0.4508288345		5.8721301978

		8/6/97		3.6567182282		1289.6						8/6/97		1289.6		1.2477883579		0.6370819401		9.0852843867

		8/7/97		4.4950695408		1289.8						8/7/97		1289.8		1.0705297646		0.7135351959		11.701143662

		8/8/97		1.5974985614		1289.8						8/8/97		1289.8		0.0811005342		0.1053199198		4.6060752303

		8/9/97		1.4137687086		1289.5						8/9/97		1289.5		1.0927671909		0.2291339768		2.919404958

		8/10/97		1.1628315167		1289.2						8/10/97		1289.2		0.2524121859		0.4803971245		2.7556852395

		8/11/97		2.546060505		1289.3						8/11/97		1289.3		0.9991584605		0.1421524727		6.4968705818

		8/12/97		2.1880659082		1288.9						8/12/97		1288.9		1.1111771989		0.3243648131		5.1286557128

		8/13/97		3.4313564842		1288.7						8/13/97		1288.7		ns		0.7934106936		6.0693022748

		8/14/97		1.7485082612		1288.1						8/14/97		1288.1		1.869142323		0.1084624579		3.2679200029

		8/15/97		1.672519081		1287.5						8/15/97		1287.5		0.8771701395		0.7823928427		3.3579942608

		8/16/97		1.8235288308		1287.5						8/16/97		1287.5		0.5729251304		0.3393877461		4.5582736158

		8/17/97		1.2103349614		1287.6						8/17/97		1287.6		0.964376617		0.497804777		2.1688234903

		8/18/97		2.3249272781		1287						8/18/97		1287		1.1421291631		0.3383696215		5.4942830497

		8/19/97		5.5476057029		1286.2						8/19/97		1286.2		1.4097911468		0.2276995076		15.0053264544

		8/20/97		6.145934555		1285						8/20/97		1285		1.3076197839		0		17.130183881

		8/21/97		2.0471703661		1283.9						8/21/97		1283.9		1.0551242053		0.3702045536		4.7161823395

		8/22/97		0.7906212677		1283						8/22/97		1283		0.3640093498		0.1004948366		1.9073596168

		8/23/97		0.7635191085		1282						8/23/97		1282		0.4588262969		0.2423145157		1.5894165129

		8/24/97		1.0807542817		1282.1						8/24/97		1282.1		0.576812139		0.1265934956		2.5388572105

		8/25/97		0.7927974532		1281.7						8/25/97		1281.7		0.7090855392		0.3693783761		1.2999284443

		8/26/97		0.2260530713		1281.5						8/26/97		1281.5		0.466278681		0.2118805328		0

		8/27/97		0.6578390459		1281.5						8/27/97		1281.5		0.5897774638		0.1146184352		1.2691212388

		8/28/97		0.3551929991		1281.6						8/28/97		1281.6		0.3797201177		0.2087596429		0.4770992366

		8/29/97		2.1552577249		1282.1						8/29/97		1282.1		0.3331367936		0.3505202825		5.7821160984

		8/30/97		1.1836151114		1281						8/30/97		1281		0.5049131324		0.2315275189		2.814404683

		8/31/97		1.4510157143		1280.5						8/31/97		1280.5		0.2738084759		0.4876825597		3.5915561073

		9/1/97		0.2344851763		1280.2						9/1/97		1280.2		0.162915691		0.540539838		0

		9/2/97		2.1357888312		1280.4						9/2/97		1280.4		0.5014687024		0.3126774168		5.5932203743

		9/3/97		0.6505915076		1280.5						9/3/97		1280.5		0.1679545615		0.2344372522		1.5493827091

		9/4/97		0.7473309473		1280.5						9/4/97		1280.5		0.3974084531		0.1243660441		1.7202183449

		9/5/97		0.8860155551		1280.7						9/5/97		1280.7		ns		0		1.7720311102

		9/6/97		0.6319857672		1282						9/6/97		1282		ns		0.1281233264		1.135848208

		9/7/97		0.2992322775		1282.4						9/7/97		1282.4		ns		0.1440843297		0.4543802254

		9/8/97		1.5196986992		1282.7						9/8/97		1282.7		ns		1.5116472421		1.5277501563

		9/9/97		1.783300229		1282.6						9/9/97		1282.6		ns		0.2286531598		3.3379472983

		9/10/97		2.4508353131		1282.5						9/10/97		1282.5		ns		0.2171177506		4.6845528757

		9/11/97		2.751114256		1282.4						9/11/97		1282.4		ns		0.3663233668		5.1359051452

		9/12/97		1.7368749197		1282.7						9/12/97		1282.7		0.292610732		0.623506845		4.2945071822

		9/13/97		0.5451568296		1283.35						9/13/97		1283.35		0.4916374255		ns		0.5986762337

		9/14/97		0.5690891205		1284.35						9/14/97		1284.35		0.2832189036		0.1287717238		1.2952767341

		9/15/97		1.0781767972		1284.85						9/15/97		1284.85		0.6904401289		0.3715775259		2.1725127367

		9/16/97		3.0544828382		1285.55						9/16/97		1285.55		0.4466830177		0.6898513607		8.0269141364

		9/17/97		1.3341633336		1286.4						9/17/97		1286.4		0.3182009783		0.6556149323		3.0286740903

		9/18/97		0.2979765666		1287.3						9/18/97		1287.3		0.3397752061		0.2340879197		0.3200665738

		9/19/97		1.6214559271		1287.4						9/19/97		1287.4		0.5880553151		0.6842703705		3.5920420957

		9/20/97		1.3295242518		1287.35						9/20/97		1287.35		0.4736826512		0.3748188931		3.1400712113

		9/21/97		0.3257228114		1287.6						9/21/97		1287.6		0.3754020193		0.3379327355		0.2638336792

		9/22/97		4.0065543504		1287.4						9/22/97		1287.4		ns		2.7739211368		5.2391875641

		9/23/97		3.7603178611		1287.4						9/23/97		1287.4		1.257779128		4.8515973427		5.1715771127

		9/24/97		2.6797919217		1287.4						9/24/97		1287.4		1.707358471		1.3322107049		4.9998065891

		9/25/97		1.5769610963		1287.1						9/25/97		1287.1		0.6608904162		0.7896601272		3.2803327454

		9/26/97		1.4788404716		1286.55						9/26/97		1286.55		0.680432982		0.9560493636		2.8000390692

		9/27/97		0.5514344133		1286.5						9/27/97		1286.5		ns		0.7910817147		0.3117871118

		9/28/97		1.3254616886		1286						9/28/97		1286		ns		0.4867429777		2.1641803994

		9/29/97		0.6506191567		1285.2						9/29/97		1285.2		ns		0.5338693808		0.7673689325

		9/30/97		0.3941124124		1284.95						9/30/97		1284.95		0		0.4260131203		0.7563241169

		10/1/97		1.2688573499		1284.85						10/1/97		1284.85		0.4641867217		0.4861372258		2.8562481023

		10/2/97		0.5897960001		1285.05						10/2/97		1285.05		0.2652119574		0.4918381273		1.0123379155

		10/3/97		0.4849779054		1285.7						10/3/97		1285.7		0.4202716407		0.1022720765		0.9323899991

		10/4/97		1.0437903323		1286						10/4/97		1286		0.470504489		0.2331297235		2.4277367843

		10/5/97		1.2639818045		1286.75						10/5/97		1286.75		0.2030601151		0.1059337744		3.4829515241

		10/6/97		0.2960443634		1286.6						10/6/97		1286.6		0.5511044034		0.3370286869		0

		10/7/97		0.4775270062		1286.3						10/7/97		1286.3		0.8389714732		0.1160825393		ns

		10/8/97		2.7701313448		1286.15						10/8/97		1286.15		0.2073066404		0.3317570588		7.7713303354

		10/9/97		0.7142079126		1285.6						10/9/97		1285.6		0.1870524162		0.6990554888		1.2565158328

		10/10/97		0.7472559923		1284.85						10/10/97		1284.85		0.5996876593		0.4710060365		1.1710742811

		10/11/97		0.5057899782		1284.2						10/11/97		1284.2		0.802128801		0.109772617		0.6054685167

		10/12/97		1.4672395384		1283.2						10/12/97		1283.2		0.5609550165		0.4110159583		3.4297476405

		10/13/97		0.9422280986		1282.25						10/13/97		1282.25		0.1674985073		0.1258421989		2.5333435896

		10/14/97		0.5189062539		1282.1						10/14/97		1282.1		0		0.2249755209		1.3317432408

		10/15/97		1.5685845512		1282.2						10/15/97		1282.2		0.2282100497		0.2324128286		4.2451307753

		10/16/97		0.7282063164		1282.1						10/16/97		1282.1		0		0.3283570151		1.8562619342

		10/17/97		3.8019859258		1281.9						10/17/97		1281.9		0.572870989		0.1350599396		10.6980268489

		10/18/97		1.0562631871		1282						10/18/97		1282		0.167291193		0.2548352429		2.7466631253

		10/19/97		0.3654414775		1282.3						10/19/97		1282.3		0.2909154748		0.2367251828		0.5686837748

		10/20/97		0.2792847514		1281.6						10/20/97		1281.6		0.7090825304		0.1287717238		0

		10/21/97		1.9274726435		1281.2						10/21/97		1281.2		1.5260065459		0.3962735267		3.8601378578

		10/22/97		1.7712849641		1281.5						10/22/97		1281.5		1.1562527683		0.6124938044		3.5451083195

		10/23/97		1.7622384354		1282.5						10/23/97		1282.5		ns		0.2377818043		3.2866950665

		10/24/97		0.5315716347		1283						10/24/97		1283		ns		0.6871044622		0.3760388072

		10/25/97		0.2328373398		1283.3						10/25/97		1283.3		ns		0.2380046078		0.2276700719

		10/26/97		0.2365013877		1283.65						10/26/97		1283.65		0.2091393914		0.2272489297		0.2731158421

		10/27/97		0.5128963122		1284						10/27/97		1284		0.1489119071		0.1249768793		1.2648001502

		10/28/97		1.1990665896		1284.35						10/28/97		1284.35		0.263694101		0		3.333505668

		10/29/97		0.838083859		1284.65						10/29/97		1284.65		0		0.1362167699		2.378034807

		10/30/97		1.9262444917		1285						10/30/97		1285		0.1071380742		0		5.6715954009

		10/31/97		0.1633684687		1285.6						10/31/97		1285.6		0		0		0.4901054062

		11/1/97		0.7327426673		1286.1						11/1/97		1286.1		0.4205405531		0		1.7776874488

		11/2/97		2.1530982665		1285.8						11/2/97		1285.8		0.1865966223		0		6.2726981774

		11/3/97		0.8069341193		1286						11/3/97		1286		0.2691564409		0.0871414131		2.0645045041

		11/4/97		0.4786669644		1286.05						11/4/97		1286.05		0.3021682426		0		1.1338326507

		11/5/97		0.4381915617		1286.15						11/5/97		1286.15		0.4720091716		0.0924442965		0.750121217

		11/6/97		0.4523237919		1286.25						11/6/97		1286.25		0		0		1.3569713757

		11/7/97		0.2621320913		1286.3						11/7/97		1286.3		0		0.2987569157		0.4876393582

		11/8/97		0.3830860104		1286.55						11/8/97		1286.55		0.3071716154		0		0.8420864158

		11/9/97		0.382834098		1286.85						11/9/97		1286.85		0		0.0972121972		1.0512900969

		11/10/97		0.3315792907		1287						11/10/97		1287		0		0.1983719588		0.7963659134

		11/11/97		0.3552779241		1287.05						11/11/97		1287.05		0		0		1.0658337724

		11/12/97		0.4900064614		1287.2						11/12/97		1287.2		0.1756269123		0.3107991852		0.9835932866

		11/13/97		0.6072575143		1287.4						11/13/97		1287.4		0.078172942		0.4857534601		1.2578461408

		11/14/97		1.2264091036		1287.45						11/14/97		1287.45		0.1031217533		0.1038583372		3.4722472204

		11/15/97		0.4985505793		1287.7						11/15/97		1287.7		0.3718030136		0		1.1238487243

		11/16/97		0.4795591231		1286.8						11/16/97		1286.8		0.273395947		0.2590472922		0.9062341301

		11/17/97		0.6809037906		1286.4						11/17/97		1286.4		0.6558659858		0.2766692498		1.1101761362

		11/18/97		0.2354394896		1286.55						11/18/97		1286.55		0.2114419001		0.1003759078		0.3945006608

		11/19/97		1.6533292369		1286.55						11/19/97		1286.55		0.8844634159		0.0830866698		3.992437625

		11/20/97		0.5396616956		1286.65						11/20/97		1286.65		0.1881798409		0.5147747115		0.9160305344

		11/21/97		0.0667563283		1287.2						11/21/97		1287.2		0		0.200268985		0

		11/22/97		0.1282452124		1287.1						11/22/97		1287.1		0.0865486144		0		0.2981870229

		11/23/97		0.8291999062		1287.1						11/23/97		1287.1		0.1833642295		0.1155291379		2.1887063513

		11/24/97		0.7581087176		1286.3						11/24/97		1286.3		0.1015780145		0.483273334		1.6894748043

		11/25/97		0.6069325801		1285.6						11/25/97		1285.6		0.0871538494		0		1.7336438908

		11/26/97		0.3201538968		1285.4						11/26/97		1285.4		0.1869656844		0		0.773496006

		11/27/97		1.4814677234		1286						11/27/97		1286		0.1600599488		0.3076541736		3.9766890478

		11/28/97		0.6625449316		1286.2						11/28/97		1286.2		0.3156116113		0.6046732472		1.0673499365

		11/29/97		0.3980275646		1286.2						11/29/97		1286.2		0		0.4981684603		0.6959142335

		11/30/97		0.7689328125		1286.3						11/30/97		1286.3		0		0.0907949781		2.2160034595

		12/1/97		0.7979620554		1285.75						12/1/97		1285.75		0		0.187533798		2.2063523681

		12/2/97		0.9869934495		1285.2						12/2/97		1285.2		0.0825475835		0.6076912149		2.2707415502

		12/3/97		0.1945420347		1284.9						12/3/97		1284.9		0.3368173921		0		0.2468087119

		12/4/97		0.2315182147		1284.4						12/4/97		1284.4		0		0.1734906315		0.5210640127

		12/5/97		0.6213440646		1284						12/5/97		1284		0.2354762006		0.3557493844		1.2728066088

		12/6/97		1.0539431303		1283.5						12/6/97		1283.5		0.6071314147		0.0867699663		2.4679280098

		12/7/97		0.5821026585		1283.8						12/7/97		1283.8		0		0.2061018662		1.5402061092

		12/8/97		0.6485016072		1283.4						12/8/97		1283.4		0.425356777		0.1086245149		1.4115235297

		12/9/97		0.942028269		1283.1						12/9/97		1283.1		0.337512276		0.5528690695		1.9357034615

		12/10/97		0.3346780594		1282.7						12/10/97		1282.7		0.2068403681		0.2017560299		0.5954377801

		12/11/97		0.4755776488		1282.3						12/11/97		1282.3		0.4950804939		0.1822739153		0.7493785372

		12/12/97		1.0122164192		1281.5						12/12/97		1281.5		0.5461385517		0.5921794186		1.8983312873

		12/13/97		0.2899595039		1281.3						12/13/97		1281.3		0.8698785116		0		0

		12/14/97		0.2335291317		1281.15						12/14/97		1281.15		0.4245914208		0.2759959743		0

		12/15/97		0.6941211764		1280.55						12/15/97		1280.55		0.4662939678		0.2074020735		1.408667488

		12/16/97		0.3306216589		1280.1						12/16/97		1280.1		0.7328384554		0.2590265212		0

		12/17/97		0.9958144838		1279.7						12/17/97		1279.7		0.1786261328		0.4094480482		2.3993692705

		12/18/97		0.6606401196		1279.4						12/18/97		1279.4		0.6395113645		0		1.3424089943

		12/19/97		0.8469270432		1279.15						12/19/97		1279.15		0.3554769617		0.1996129467		1.9856912212

		12/20/97		0.9919282444		1278.45						12/20/97		1278.45		0.2663138228		0.4652915397		2.2441793706

		12/21/97		0.3363987958		1278.25						12/21/97		1278.25		0.0953825885		0		0.9138137989

		12/22/97		1.9059881097		1278.25						12/22/97		1278.25		0.9660233361		0.0846765145		4.6672644784

		12/23/97		1.7993276455		1277.8						12/23/97		1277.8		0.4279184319		0.0899921932		4.8800723114

		12/24/97		0.3806297479		1277.1						12/24/97		1277.1		0.1851232279		0.2961344482		0.6606315678

		12/25/97		0.6178569219		1277.2						12/25/97		1277.2		0.4232921769		0.0867699663		1.3435086225

		12/26/97		1.3138976461		1276.4						12/26/97		1276.4		1.4601942315		0.3600609433		2.1214377636

		12/27/97		0.8451624516		1276.4						12/27/97		1276.4		0.6205778842		0		1.9149094706

		12/28/97		1.2106398359		1276.8						12/28/97		1276.8		0.6075418984		0.0976786665		2.9266989427

		12/29/97		1.0407122355		1276.25						12/29/97		1276.25		0.1655781377		0.2169628521		2.7395957168

		12/30/97		0.4946260082		1275.5						12/30/97		1275.5		0.3412894039		0.0985296907		1.0440589299

		12/31/97		2.2028474903		1274.85						12/31/97		1274.85		0.1752887928		0		6.433253678

		1/1/98				1275.4						1/1/98		1275.4		ns		ns		ns

		1/2/98				1274.9						1/2/98		1274.9		ns		ns		ns

		1/3/98				1274.4						1/3/98		1274.4		ns		ns		ns

		1/4/98				1274.35						1/4/98		1274.35		ns		ns		ns

		1/5/98		0.0474007081		1273.55						1/5/98		1273.55		0		0.1422021243		0

		1/6/98		1.0653781251		1272.9						1/6/98		1272.9		ns		0.3013559099		1.8294003403

		1/7/98		1.4927583352		1272.1						1/7/98		1272.1		0		0.5059659244		3.9723090813

		1/8/98		0.2267675895		1271.2						1/8/98		1271.2		0		0.080971496		0.5993312725

		1/9/98		1.1506240474		1269.95						1/9/98		1269.95		0.5273285484		0.5724216992		2.3521218946

		1/10/98		0.5481871162		1269.4						1/10/98		1269.4		0.5251972616		0		1.119364087

		1/11/98		0.2320218961		1269.1						1/11/98		1269.1		0.4142101394		0		0.281855549

		1/12/98		0.7622077482		1267.7						1/12/98		1267.7		0.405962211		0.4734922607		1.4071687728

		1/13/98		0.3667700672		1267.1						1/13/98		1267.1		0.172472224		0.1917596089		0.7360783686

		1/14/98		0.8465935612		1266.8						1/14/98		1266.8		0.2158417714		0.2879675445		2.0359713678

		1/15/98		0.9693282404		1266.3						1/15/98		1266.3		0.4100894538		0.2757825912		2.2221126761

		1/16/98		0.31920219		1265.85						1/16/98		1265.85		0.1947809138		0.1965070549		0.5663186012

		1/17/98		0.2987864855		1265.75						1/17/98		1265.75		0.0847940882		0.1755729807		0.6359923877

		1/18/98		0.341498103		1266.15						1/18/98		1266.15		0.191955492		0.0967501621		0.7357886548

		1/19/98		0.2670055135		1265.6						1/19/98		1265.6		0.1907811045		0.610235436		0

		1/20/98		0.4514766286		1265.3						1/20/98		1265.3		0.0899126948		0.632942037		0.6315751541

		1/21/98		0.4111939097		1265.1						1/21/98		1265.1		0.0923813664		0.4739287031		0.6672716596

		1/22/98		0.3550223047		1265.65						1/22/98		1265.65		0.1036468131		0.1109936428		0.8504264581

		1/23/98		1.6637887387		1266.5						1/23/98		1266.5		0.5841339741		0.1693549046		4.2378773374

		1/24/98		0.7060785286		1266.9						1/24/98		1266.9		0		0.2649931356		1.8532424501

		1/25/98		0.9644500574		1268						1/25/98		1268		0		0.3572500608		2.5361001114

		1/26/98		2.0425833977		1267.8						1/26/98		1267.8		0.8982009762		0.3009501936		4.9285990232

		1/27/98		0.4440071888		1267.75						1/27/98		1267.75		0.5600794287		0.3771864669		0.3947556709

		1/28/98		1.5045782482		1267.75						1/28/98		1267.75		0.8880170191		0.1739158339		3.4518018917

		1/29/98		0.6623971512		1267.7						1/29/98		1267.7		0.4121743941		0.2005545141		1.3744625455

		1/30/98		0.3896427471		1267.4						1/30/98		1267.4		0.085386888		0.6859586561		0.3975826972

		1/31/98		0.3138629009		1267.6						1/31/98		1267.6		0.0899921932		0.2083642773		0.6432322323

		2/1/98		0.2450384364		1267.55						2/1/98		1267.55		0.0946141487		0		0.6405011606

		2/2/98		0.5171863322		1266.5						2/2/98		1266.5		0.868151244		0.4355639935		0.2478437593

		2/3/98		0.9177571195		1265.35						2/3/98		1265.35		1.1141878374		0.9387139718		0.7003695494

		2/4/98		0.3349165243		1264.15						2/4/98		1264.15		0.2644227412		0		0.7403268317

		2/5/98		2.1460600946		1263						2/5/98		1263		0.1648687658		0		6.273311518

		2/6/98		0.5966696824		1261.8						2/6/98		1261.8		0.5750576806		0.406111934		0.8088394325

		2/7/98		0.1007475257		1261.3						2/7/98		1261.3		0.079959021		0		0.222283556

		2/8/98		0.5720511062		1260.95						2/8/98		1260.95		0.3820008912		0.1911383483		1.1430140791

		2/9/98		0.7913046561		1259.6						2/9/98		1259.6		0.1025675215		0.3908819725		1.8804644743

		2/10/98		0.7536092873		1258.35						2/10/98		1258.35		0.0878180936		0.1955763084		1.9774334599

		2/11/98		0.8234145428		1257.2						2/11/98		1257.2		0.086831654		0		2.3834119745

		2/12/98		0.9106441178		1256.3						2/12/98		1256.3		0.6895567392		0.2282942142		1.8140813999

		2/13/98		0		1256.3						2/13/98		1256.3		ns		0		0

		2/14/98		0.5818480134		1255.9						2/14/98		1255.9		0		0		1.7455440403

		2/15/98		0.7179155555		1256.5						2/15/98		1256.5		0.7955275767		0		1.3582190898

		2/16/98		0.378752764		1255.85						2/16/98		1255.85		0		0.8601791677		0.2760791243

		2/17/98		0.3673657625		1255.65						2/17/98		1255.65		0		0		1.1020972875

		2/18/98		1.249189586		1255.35						2/18/98		1255.35		0		0.2705147388		3.4770540193

		2/19/98		0.2314620085		1254.9						2/19/98		1254.9		0		0.1966785903		0.4977074351

		2/20/98		0.6455587223		1254.9						2/20/98		1254.9		0		0		1.9366761668

		2/21/98		0.4555362004		1255.6						2/21/98		1255.6		0		0		1.3666086012

		2/22/98		0.9781956538		1256.25						2/22/98		1256.25		0		0		2.9345869615

		2/23/98		0.2528688347		1255.6						2/23/98		1255.6		0		0		0.7586065041

		2/24/98		0.1784694535		1255.15						2/24/98		1255.15		0		0		0.5354083605

		2/25/98		0.6712655086		1254.85						2/25/98		1254.85		0.1034712001		0		1.9103253257

		2/26/98		0.1349912669		1254.3						2/26/98		1254.3		0		0		0.4049738006

		2/27/98		0.2222784794		1254.2						2/27/98		1254.2		0		0		0.6668354382

		2/28/98		0.5387000906		1254.15						2/28/98		1254.15		0.292111752		0		1.3239885199

		3/1/98		0.553441716		1255.05						3/1/98		1255.05		0		0		1.6603251481

		3/2/98		0.6166929858		1254.1						3/2/98		1254.1		0		0		1.8500789575

		3/3/98		0.2814607708		1253.15						3/3/98		1253.15		0		0		0.8443823124

		3/4/98		0.8854122739		1252.3						3/4/98		1252.3		0		0.2141654447		2.4420713769

		3/5/98		0.7208807817		1252.65						3/5/98		1252.65		0		0		2.1626423451

		3/6/98		0.4069866857		1252.85						3/6/98		1252.85		0		0		1.2209600571

		3/7/98		0.5208286545		1253.2						3/7/98		1253.2		0		0		1.5624859635

		3/8/98		0.864872691		1254.1						3/8/98		1254.1		0.0957489845		0.6334703499		1.8653987385

		3/9/98		0.8915236392		1253.9						3/9/98		1253.9		0.086831654		0		2.5877392635

		3/10/98		0.6705925467		1253.05						3/10/98		1253.05		0.0829512392		0.1114799239		1.817346477

		3/11/98		0.4831507091		1253.2						3/11/98		1253.2		0		0		1.4494521272

		3/12/98		1.1913770293		1253.1						3/12/98		1253.1		0.2906848603		0.4360555958		2.8473906318

		3/13/98		0.7328338962		1253.65						3/13/98		1253.65		0.6684859741		0.3023074614		1.2277082531

		3/14/98		0.8836676473		1254.8						3/14/98		1254.8		0.1046055195		0.3954005904		2.1509968319

		3/15/98		0.3523534584		1255.55						3/15/98		1255.55		0.0982759934		0.1904491966		0.7683351851

		3/16/98		0.1407637016		1255						3/16/98		1255		0		0.2815274032		ns

		3/17/98		0.1517794225		1254.45						3/17/98		1254.45		0		0.303558845		ns

		3/18/98		0.0939934793		1254.3						3/18/98		1254.3		0		0.1879869586		ns

		3/19/98		0.0744789304		1254.2						3/19/98		1254.2		0		0.1489578608		ns

		3/20/98		0.2175605652		1254.55						3/20/98		1254.55		0.1880445825		0.2470765479		ns

		3/21/98		0.0928468619		1255.3						3/21/98		1255.3		0		0.1856937239		ns

		3/22/98		0.9038473801		1256.7						3/22/98		1256.7		0.1063544101		0.0859638264		2.5192239039

		3/23/98		0.9140608564		1257.2						3/23/98		1257.2		0		0.0847940882		2.6573884809

		3/24/98		2.2880885583		1258						3/24/98		1258		0		0.1090902149		6.7551754599

		3/25/98		1.5625837637		1257.1						3/25/98		1257.1		0.2891141029		0.0778391464		4.3207980419

		3/26/98		0.9507274542		1257.4						3/26/98		1257.4		0.1879837226		0		2.66419864

		3/27/98		0.5947692609		1257.25						3/27/98		1257.25		0.0746241856		0		1.7096835971

		3/28/98		0.8003200901		1257						3/28/98		1257		0		0		2.4009602704

		3/29/98		0.5790244461		1257.1						3/29/98		1257.1		0		0.0761977694		1.6608755688

		3/30/98		1.2403706614		1256.8						3/30/98		1256.8		0.0805230779		0		3.6405889064

		3/31/98		0.3503673697		1257.65						3/31/98		1257.65		0		0		1.0511021092

		4/1/98		0.1959865336		1259.35						4/1/98		1259.35		0		0.1761224746		0.4118371262

		4/2/98		0.6166644839		1260.5						4/2/98		1260.5		0		0.1980658217		1.6519276299

		4/3/98		1.8810672053		1261.1						4/3/98		1261.1		0		0.0984820227		5.5447195931

		4/4/98		0.9618267566		1262.1						4/4/98		1262.1		0		0.0893601146		2.7961201552

		4/5/98		1.6861689207		1262.3						4/5/98		1262.3		0		0		5.0585067621

		4/6/98		2.2771716238		1262.85						4/6/98		1262.85		0.1670643607		0.9515840374		5.7128664734

		4/7/98		5.7980605351		1263.1						4/7/98		1263.1		0.498374692		1.4317131659		15.4640937474

		4/8/98		5.8499230101		1264.05						4/8/98		1264.05		0.0865486144		1.2441502289		16.219070187

		4/9/98		8.7560475604		1266.35						4/9/98		1266.35		0.3839433467		0.4611322747		25.4230670599

		4/10/98		6.1829509022		1267.25						4/10/98		1267.25		0.2057462408		0.6857486438		17.657357822

		4/11/98		2.0399221322		1268.4						4/11/98		1268.4		0.2850628031		0.0966582816		5.7380453118

		4/12/98		2.7927755935		1270						4/12/98		1270		0		0.0953007214		8.2830260592

		4/13/98		5.6954374917		1270.7						4/13/98		1270.7		0		0.0751614797		17.0111509953

		4/14/98		5.7477980199		1270.5						4/14/98		1270.5		0.5922765553		0		16.6511175045

		4/15/98		4.8756698843		1271.35						4/15/98		1271.35		0.0962621411		0		14.5307475119

		4/16/98		2.7527532205		1271.9						4/16/98		1271.9		0.1050373276		0		8.153222334

		4/17/98		4.0418149778		1272.15						4/17/98		1272.15		0		0		12.1254449333

		4/18/98		5.4058972872		1272.15						4/18/98		1272.15		0.1428913672		0		16.0748004943

		4/19/98		1.7849933355		1273.1						4/19/98		1273.1		0.3381434235		0		5.0168365829

		4/20/98		12.6183093871		1272.75						4/20/98		1272.75		ns		0		25.2366187742

		4/21/98		5.0403584826		1272						4/21/98		1272		0.2370728423		0		14.8840026056

		4/22/98		3.4651826361		1271.55						4/22/98		1271.55		0		0		10.3955479082

		4/23/98		3.0174852982		1271.7						4/23/98		1271.7		0.0916603411		0		8.9607955535

		4/24/98		6.0526756126		1272.7						4/24/98		1272.7		0.3031526284		0		17.8548742094

		4/25/98		2.4013401202		1274.4						4/25/98		1274.4		0.0984820227		0		7.1055383378

		4/26/98		5.8937155866		1275.4						4/26/98		1275.4		0		0.0921096565		17.5890371033

		4/27/98		2.8844736446		1275.9						4/27/98		1275.9		0		0.0807840496		8.5726368843

		4/28/98		10.2960435233		1275.9						4/28/98		1275.9		0		0		30.88813057

		4/29/98		4.2939305776		1276.2						4/29/98		1276.2		0.4273175319		0.2618500856		12.1926241151

		4/30/98		5.1780597769		1276.9						4/30/98		1276.9		0.1068008085		0.2964315712		15.1309469509

		5/1/98		7.2499078751		1276.95						5/1/98		1276.95		0.4409399604		0		21.3087836648

		5/2/98		5.7480275403		1277.9						5/2/98		1277.9		0.2432519474		0.3768110431		16.6240196304

		5/3/98		2.7236833238		1279.45						5/3/98		1279.45		0.3343272348		0.1863841356		7.6503386011

		5/4/98		8.180880106		1279.6						5/4/98		1279.6		0.2978001328		0		24.2448401851

		5/5/98		3.1945242818		1280.05						5/5/98		1280.05		0.0828499556		ns		6.3061986079

		5/6/98		5.0408951618		1279.8						5/6/98		1279.8		0.568989424		ns		9.5128008995

		5/7/98		3.6386471871		1279.8						5/7/98		1279.8		0		ns		7.2772943742

		5/8/98		0.4765262637		1279.4						5/8/98		1279.4		0.0989127021		ns		0.8541398253

		5/9/98		0.738945556		1280.15						5/9/98		1280.15		0.6204285619		ns		0.85746255

		5/10/98		0.7547132448		1281						5/10/98		1281		ns		ns		0.7547132448

		5/11/98		1.6146147467		1281						5/11/98		1281		ns		ns		1.6146147467

		5/12/98		2.1059359021		1281.4						5/12/98		1281.4		0.2582186143		0.5334692501		5.5261198419

		5/13/98		2.5354925748		1281.6						5/13/98		1281.6		0.1721460199		0		7.4343317044

		5/14/98		4.7988801829		1281.25						5/14/98		1281.25		0		0		14.3966405487

		5/15/98		2.2723112037		1281.55						5/15/98		1281.55		0		0.1679319529		6.6490016581

		5/16/98		2.7167127054		1281.3						5/16/98		1281.3		0		0.1056917658		8.0444463503

		5/17/98		1.3216308212		1281.7						5/17/98		1281.7		ns		0		2.6432616424

		5/18/98		3.6155204273		1280.8						5/18/98		1280.8		ns		0.1891366358		7.0419042189

		5/19/98		0.7665496423		1280.7						5/19/98		1280.7		0.3706469586		0.3454245964		1.5835773718

		5/20/98		1.1685389646		1280.7						5/20/98		1280.7		0.1195199184		0.1097963004		3.2763006749

		5/21/98		0.8633534815		1280.9						5/21/98		1280.9		0		0.0982759934		2.4917844512

		5/22/98		0.340734945		1281.4						5/22/98		1281.4		0		0		1.0222048349

		5/23/98		0.2816853307		1282.8						5/23/98		1282.8		0		0.074328995		0.7707269972

		5/24/98		2.2976336113		1284.05						5/24/98		1284.05		ns		0.0868440021		4.5084232206

		5/25/98		5.9299358398		1283.6						5/25/98		1283.6		ns		0.4608725939		11.3989990857

		5/26/98		3.8937480883		1283.95						5/26/98		1283.95		ns		0.2932117916		7.4942843849

		5/27/98		12.0076153378		1284.9						5/27/98		1284.9		ns		0		24.0152306756

		5/28/98		25.2011437065		1284.6						5/28/98		1284.6		ns		0.271699825		50.1305875881

		5/29/98		13.9769854207		1284.95						5/29/98		1284.95		ns		0.6533415614		27.3006292801

		5/30/98		12.9097910565		1284.95						5/30/98		1284.95		ns		0		25.8195821131

		5/31/98		23.8238741075		1286.6						5/31/98		1286.6		ns		1.1095701434		46.5381780715

		6/1/98		3.9517988256		1286.75						6/1/98		1286.75		ns		0.3011836782		7.602413973

		6/2/98		8.8801335543		1286.55						6/2/98		1286.55		ns		0.5981221518		17.1621449567

		6/3/98		4.6055352124		1286.4						6/3/98		1286.4		ns		0.3550142487		8.8560561762

		6/4/98		5.2054942198		1286.65						6/4/98		1286.65		ns		0.3194703301		10.0915181095

		6/5/98		4.3858227864		1286.3						6/5/98		1286.3		ns		0.048886249		8.7227593238

		6/6/98		4.1621867872		1286.75						6/6/98		1286.75		ns		0.0574385838		8.2669349906

		6/7/98		3.1161200043		1286.4						6/7/98		1286.4		ns		0.1058872551		6.1263527534

		6/8/98		1.4755851355		1286.5						6/8/98		1286.5		ns		0.0992331443		2.8519371268

		6/9/98		3.6867821778		1286.1						6/9/98		1286.1		ns		0.1816020602		7.1919622954

		6/10/98		2.1310319034		1286.25						6/10/98		1286.25		ns		0.1423449318		4.1197188749

		6/11/98		1.3242205419		1286.3						6/11/98		1286.3		ns		0.1472274177		2.5012136661

		6/12/98		2.2214891474		1286.35						6/12/98		1286.35		ns		0.1061733623		4.3368049324

		6/13/98		0.7681988222		1286.9						6/13/98		1286.9		ns		0.0477845871		1.4886130572

		6/14/98		0.803471243		1287.95						6/14/98		1287.95		ns		0.3022495345		1.3046929514

		6/15/98		0.7630700263		1287.65						6/15/98		1287.65		ns		0.0468605757		1.4792794768

		6/16/98		0.8273201091		1287.55						6/16/98		1287.55		ns		0.1360915557		1.5185486625

		6/17/98		1.8807796788		1287.85						6/17/98		1287.85		ns		0.2442633143		3.5172960433

		6/18/98		1.0288496421		1287.8						6/18/98		1287.8		ns		0.1868931434		1.8708061409

		6/19/98		1.0535026026		1287.6						6/19/98		1287.6		ns		0.3045853248		1.8024198803

		6/20/98		0.6563722424		1288.25						6/20/98		1288.25		ns		0.2899207103		1.0228237746

		6/21/98		2.0890444098		1289.65						6/21/98		1289.65		ns		0.4913822539		3.6867065656

		6/22/98		6.192714912		1289.6						6/22/98		1289.6		ns		0.4571876537		11.9282421703

		6/23/98		3.5245663771		1289.25						6/23/98		1289.25		ns		0.2934662225		6.7556665318

		6/24/98		4.642459346		1289.15						6/24/98		1289.15		ns		0.3518669139		8.9330517781

		6/25/98		2.0037033013		1288.55						6/25/98		1288.55		0.6422299953		0.8443216335		4.524558275

		6/26/98		2.079476634		1288.4						6/26/98		1288.4		1.9939172264		0.5267568109		3.7177558648

		6/27/98		1.0643268994		1288.5						6/27/98		1288.5		ns		0.7919053851		1.3367484138

		6/28/98		1.9916325587		1288.8						6/28/98		1288.8		1.5078927869		1.6191193257		2.8478855635

		6/29/98		2.2710101725		1288.2						6/29/98		1288.2		2.5822065619		1.461567222		2.7692567337

		6/30/98		2.68346662		1287.6						6/30/98		1287.6		3.1062996947		0.7890044709		4.1550956946

		7/1/98		2.7508506548		1287.25						7/1/98		1287.25		2.2020752114		2.5911949039		3.459281849

		7/2/98		3.3528287921		1287.45						7/2/98		1287.45		3.4765239816		2.6196664444		3.9622959503

		7/3/98		2.790719664		1286.95						7/3/98		1286.95		3.1636353492		2.5796698837		2.6288537591

		7/4/98		2.663796471		1287.3						7/4/98		1287.3		3.3071989643		3.0510896959		1.6331007529

		7/5/98		3.8617754501		1287.95						7/5/98		1287.95		ns		2.3067802841		5.4167706162

		7/6/98		3.2293074281		1287.7						7/6/98		1287.7		4.1342160766		1.4885065514		4.0651996563

		7/7/98		1.9466728698		1287.65						7/7/98		1287.65		0.7911564846		1.439797693		3.6090644319

		7/8/98		1.4731805049		1287.7						7/8/98		1287.7		1.4053096407		0.7888974313		2.2253344425

		7/9/98		1.7603835385		1288.25						7/9/98		1288.25		1.0749503035		1.4318067259		2.7743935861

		7/10/98		2.3418581118		1288.65						7/10/98		1288.65		0.8938800034		0.5286501038		5.603044228

		7/11/98		0.9835120866		1289						7/11/98		1289		0.4804653849		0.5387987958		1.931272079

		7/12/98		1.6857586618		1289.45						7/12/98		1289.45		0.5786097154		0.5519588111		3.926707459

		7/13/98		1.1022422352		1289.6						7/13/98		1289.6		0.1911503472		0.5380067021		2.5775696563

		7/14/98		1.6630142065		1289.5						7/14/98		1289.5		1.134201693		1.4390767826		2.4157641439

		7/15/98		2.7749590777		1289.3						7/15/98		1289.3		2.2903893589		1.0802772422		4.9542106321

		7/16/98		1.5305703958		1288.5						7/16/98		1288.5		0.2236948802		0.4525036331		3.9155126742

		7/17/98		2.2838631442		1287.45						7/17/98		1287.45		0.5968725786		0.1888465035		6.0658703505

		7/18/98		2.4500240294		1286.95						7/18/98		1286.95		1.1781110829		0.1667178358		6.0052431696

		7/19/98		1.9895570849		1286.55						7/19/98		1286.55		0.4010842218		0.8906916298		4.6768954032

		7/20/98		3.2764253548		1286.25						7/20/98		1286.25		1.2229665138		0.7463327031		7.8599768475

		7/21/98		3.7602757552		1285.75						7/21/98		1285.75		1.3780221596		0.5271666476		9.3756384584

		7/22/98		3.0525467542		1285.3						7/22/98		1285.3		1.2051959871		1.0892277322		6.8632165433

		7/23/98		2.2793246135		1285.05						7/23/98		1285.05		0.6434861106		0.6793178259		5.515169904

		7/24/98		3.4575641239		1284.65						7/24/98		1284.65		2.5875139913		1.2290780273		6.5561003529

		7/25/98		2.4285862692		1284.35						7/25/98		1284.35		0.8028632104		1.2631950459		5.2197005512

		7/26/98		3.2854501459		1284.2						7/26/98		1284.2		0.8920222328		1.303703086		7.660625119

		7/27/98		5.3970994893		1283.3						7/27/98		1283.3		2.1482680976		2.4798379027		11.5631924676

		7/28/98		3.9312183605		1283.5						7/28/98		1283.5		1.3568486069		2.5512051465		7.8856013282

		7/29/98		7.3685546812		1283.55						7/29/98		1283.55		3.5473777441		2.8707201693		15.6875661302

		7/30/98		5.6462210109		1283.1						7/30/98		1283.1		3.1010689429		2.9097810496		10.9278130402

		7/31/98		6.3497894015		1282.65						7/31/98		1282.65		5.4328631294		5.4104075543		8.2060975207

		8/1/98		9.7531938315		1283.45						8/1/98		1283.45		8.9918953071		7.2602950566		13.0073911308

		8/2/98		6.8265796887		1284.2						8/2/98		1284.2		5.1477435379		7.1522356616		8.1797598667

		8/3/98		8.0615012948		1283.9						8/3/98		1283.9		4.7537685617		6.1766069414		13.2541283813

		8/4/98		5.0881715825		1284.1						8/4/98		1284.1		3.4544724259		3.8742251638		7.9358171577

		8/5/98		4.851054887		1284.25						8/5/98		1284.25		3.6844170369		3.4369484473		7.4317991769

		8/6/98		4.2639242389		1284.65						8/6/98		1284.65		2.5243466565		2.6330939147		7.6343321456

		8/7/98		4.3824297497		1284.75						8/7/98		1284.75		3.1288087739		3.3776932437		6.6407872314

		8/8/98		4.4719640216		1285.1						8/8/98		1285.1		1.1115515891		2.3066625942		9.9976778816

		8/9/98		2.8240588717		1285.05						8/9/98		1285.05		1.1927303668		1.6518223883		5.62762386

		8/10/98		5.603953747		1284.4						8/10/98		1284.4		2.2860286165		2.2071277559		12.3187048685

		8/11/98		3.2806215881		1284.1						8/11/98		1284.1		1.5699935892		1.4704284145		6.8014427604

		8/12/98		5.0839798702		1283.2						8/12/98		1283.2		2.0778410576		1.9200477597		11.2540507934

		8/13/98		4.0903021045		1282.6						8/13/98		1282.6		1.8764989445		1.0412149051		9.353192464

		8/14/98		3.6033866299		1281.95						8/14/98		1281.95		1.4843680275		1.1752009526		8.1505909095

		8/15/98		1.1443316896		1282.35						8/15/98		1282.35		0.6187208003		0.815701298		1.9985729705

		8/16/98		3.3517154958		1282.55						8/16/98		1282.55		1.2115034487		1.0586097777		7.7850332609

		8/17/98		4.6924944706		1282.35						8/17/98		1282.35		1.5334517134		1.8185360403		10.7254956583

		8/18/98		4.0719160066		1282.2						8/18/98		1282.2		1.5493264268		1.6321539387		9.0342676543

		8/19/98		4.1420394153		1282.05						8/19/98		1282.05		1.6216692611		1.3803339378		9.4241150471

		8/20/98		7.5235105029		1281.85						8/20/98		1281.85		0.9810935275		1.6438022474		19.9456357339

		8/21/98		6.2389265804		1281.4						8/21/98		1281.4		1.507686823		0.972359021		16.2367338971

		8/22/98		5.0437370085		1280.7						8/22/98		1280.7		1.97249805		0.8338212943		12.3248916811

		8/23/98		1.9877178833		1280.95						8/23/98		1280.95		1.2906295679		0.9070291609		3.7654949211

		8/24/98		3.0950777277		1280.55						8/24/98		1280.55		0		0.8454640598		8.4397691234

		8/25/98		7.1630728225		1280.35						8/25/98		1280.35		ns		1.4777214107		12.8484242343

		8/26/98		4.765589825		1280.25						8/26/98		1280.25		ns		0.9805504429		8.550629207

		8/27/98		4.9934312447		1279.8						8/27/98		1279.8		ns		1.7198680334		8.2669944559

		8/28/98		3.0703751415		1279.5						8/28/98		1279.5		ns		1.2650539361		4.875696347

		8/29/98		5.6331047433		1279.6						8/29/98		1279.6		ns		1.204242401		10.0619670857

		8/30/98		5.7407621027		1279.7						8/30/98		1279.7		ns		1.4900571536		9.9914670519

		8/31/98		7.0566671159		1278.95						8/31/98		1278.95		ns		0.7437356398		13.3695985921

		9/1/98		3.1136816379		1278.8						9/1/98		1278.8		2.0703552826		0.8172333558		6.4534562751

		9/2/98		2.6759851679		1279.1						9/2/98		1279.1		1.1200423978		2.0523803412		4.8555327646

		9/3/98		2.9659503705		1279.2						9/3/98		1279.2		2.1277021179		1.0401061207		5.7300428729

		9/4/98		4.3054630826		1279.25						9/4/98		1279.25		1.3031085912		2.1081847439		9.5050959127

		9/5/98		3.8216120909		1279.55						9/5/98		1279.55		1.1666625099		ns		6.4765616718

		9/6/98		3.1075375585		1279.7						9/6/98		1279.7		1.2374200784		ns		4.9776550386

		9/7/98		6.7945048569		1280.2						9/7/98		1280.2		2.0532872455		ns		11.5357224682

		9/8/98		6.8247910753		1280.5						9/8/98		1280.5		2.0557780257		ns		11.5938041248

		9/9/98		4.6250063206		1281.05						9/9/98		1281.05		1.3257512811		ns		7.9242613602

		9/10/98		2.5572512455		1281.65						9/10/98		1281.65		0.7283479141		1.9594407521		4.9839650703

		9/11/98		2.8801640038		1281.9						9/11/98		1281.9		0.5711941832		1.3769205783		6.6923772498

		9/12/98		2.642578221		1282.3						9/12/98		1282.3		1.2350425248		1.2647808742		5.427911264

		9/13/98		3.8222568532		1282.05						9/13/98		1282.05		0.8741445437		1.6287159255		8.9639100905

		9/14/98		4.5861348571		1281.4						9/14/98		1281.4		2.1533767649		1.4054437498		10.1995840567

		9/15/98		3.638726931		1280.85						9/15/98		1280.85		2.1033030434		2.0002198222		6.8126579273

		9/16/98		4.6613999835		1280.5						9/16/98		1280.5		2.233039979		2.1301231811		9.6210367905

		9/17/98		4.8639930321		1280.5						9/17/98		1280.5		1.6914483876		2.9774534293		9.9230772796

		9/18/98		2.6741911306		1280.65						9/18/98		1280.65		1.7817526999		1.2707869952		4.9700336968

		9/19/98		3.2879380022		1280.75						9/19/98		1280.75		3.1444720361		2.0306295192		4.6887124513

		9/20/98		2.4810049304		1281.15						9/20/98		1281.15		1.4702247446		0.8322575221		5.1405325246

		9/21/98		2.8589535291		1281.45						9/21/98		1281.45		1.1349338298		1.5215398927		5.9203868648

		9/22/98		1.6136553909		1281.8						9/22/98		1281.8		2.263297371		1.1703959355		1.4072728663

		9/23/98		1.7308894924		1282						9/23/98		1282		1.127361801		1.2200513844		2.8452552918

		9/24/98		2.2047580084		1282						9/24/98		1282		0.6493347377		0.987804092		4.9771351955

		9/25/98		2.2166337797		1281.8						9/25/98		1281.8		0.9217703999		0.5927558048		5.1353751346

		9/26/98		0.8220734442		1282.05						9/26/98		1282.05		0.6691372749		0.0973982493		1.6996848085

		9/27/98		1.5448572393		1282.3						9/27/98		1282.3		0.3404906843		0.4762409747		3.8178400589

		9/28/98		1.9619542517		1281.8						9/28/98		1281.8		1.3801955222		0.4568172696		4.0488499632

		9/29/98		0.971291076		1281.7						9/29/98		1281.7		0.8137968462		ns		1.1287853057

		9/30/98		0.8979034538		1281.9						9/30/98		1281.9		0.5548318882		ns		1.2409750194

		10/1/98		2.3326827997		1281.75						10/1/98		1281.75		1.6136994996		ns		3.0516660997

		10/2/98		1.208950596		1281.9						10/2/98		1281.9		0.6971811125		1.6000004875		1.3296701879

		10/3/98		1.3302032001		1282.25						10/3/98		1282.25		1.7922677262		0.4529967524		1.7453451216

		10/4/98		2.2191737604		1282.45						10/4/98		1282.45		1.964311125		2.1382297935		2.5549803627

		10/5/98		0.9955575563		1282.2						10/5/98		1282.2		1.0672994226		0.5197575491		1.3996156973

		10/6/98		1.0381697787		1282						10/6/98		1282		0.8879020239		0.6678612283		1.558746084

		10/7/98		1.0048181679		1282.15						10/7/98		1282.15		1.4948657108		0.302057653		1.2175311398

		10/8/98		0.7777984162		1282						10/8/98		1282		0.5821822318		0.4437996737		1.3074133432

		10/9/98		0.5969548147		1281.95						10/9/98		1281.95		0.3599120782		0.1611837711		1.2697685947

		10/10/98		0.1769494856		1282.3						10/10/98		1282.3		0.0883559715		0.2268544124		0.2156380731

		10/11/98		0.1808150083		1282.65						10/11/98		1282.65		0.2508084332		0		0.2916365916

		10/12/98		0.3516668891		1282.2						10/12/98		1282.2		0.1181784273		0.1961410094		0.7406812307

		10/13/98		0.5575139756		1282.1						10/13/98		1282.1		0.5009433306		0.1113579546		1.0602406416

		10/14/98		0.1509855321		1282.35						10/14/98		1282.35		0		0.1043909441		0.3485656523

		10/15/98		0.4339424004		1282.45						10/15/98		1282.45		0.6000730981		0.1139766747		0.5877774283

		10/16/98		0.5908976406		1282.65						10/16/98		1282.65		0.3645640721		0.5015372528		0.9065915967

		10/17/98		0.4863998614		1283.1						10/17/98		1283.1		0.2286147521		0.1765950726		1.0539897595

		10/18/98		0.1293667949		1283.55						10/18/98		1283.55		0		0		0.3881003847

		10/19/98		0.3451684949		1283.6						10/19/98		1283.6		0		0.1044981216		0.9310073631

		10/20/98		1.0210911972		1283.45						10/20/98		1283.45		0.1061602821		0.113215985		2.8438973245

		10/21/98		0.3984368848		1283.65						10/21/98		1283.65		0.1231223836		0.1951852557		0.8770030152

		10/22/98		0.2326571554		1283.8						10/22/98		1283.8		0.2192713699		0.2058283256		0.2728717707

		10/23/98		0.3125786082		1284.15						10/23/98		1284.15		0		0.1085087105		0.8292271141

		10/24/98		0.2239457639		1284.7						10/24/98		1284.7		0.3400068918		0.085386888		0.2464435121

		10/25/98		0.1629400854		1285.4						10/25/98		1285.4		0.2470597561		0		0.2417605

		10/26/98		0.4878584297		1285.45						10/26/98		1285.45		0.120194264		0.3772683128		0.9661127122

		10/27/98		1.2492322611		1284.85						10/27/98		1284.85		0.1216508014		0.1086245149		3.5174214671

		10/28/98		0.4392137576		1284.3						10/28/98		1284.3		0		0.3198437417		0.9977975312

		10/29/98		1.3738533624		1283.5						10/29/98		1283.5		0.4881692807		0.0920263748		3.5413644318

		10/30/98		0.5415506171		1283						10/30/98		1283		0.11195851		0.2092936882		1.3033996531

		10/31/98		0.3678618149		1283.25						10/31/98		1283.25		0.2406467407		ns		0.495076889

		11/1/98		0.1674032409		1283.85						11/1/98		1283.85		0		ns		0.3348064819

		11/2/98		0.6650220827		1283.65						11/2/98		1283.65		0.235072342		0.5474314311		1.2125624751

		11/3/98		0.2262430039		1283.55						11/3/98		1283.55		0.4562395002		0.2224895116		0

		11/4/98		1.2169428291		1283.55						11/4/98		1283.55		0.1343645815		0.1770140775		3.3394498285

		11/5/98		0.7962864484		1283.4						11/5/98		1283.4		0.2716285097		0.2042664256		1.9129644099

		11/6/98		0.8220254541		1283.25						11/6/98		1283.25		0.2092178447		0.1912612776		2.0655972399

		11/7/98		0.6879052383		1283.25						11/7/98		1283.25		0.1161001945		0.0875913687		1.8600241516

		11/8/98		2.2141962051		1283.2						11/8/98		1283.2		0.577715169		0.5652765527		5.4995968935

		11/9/98		0.9919468011		1282.65						11/9/98		1282.65		0.1363140676		0.3837849413		2.4557413945

		11/10/98		2.4857383292		1281.9						11/10/98		1281.9		0.136162101		0.1073641039		7.2136887826

		11/11/98		1.3683036142		1281.45						11/11/98		1281.45		0.7150448298		0		3.3898660129

		11/12/98		0.9180826204		1281.2						11/12/98		1281.2		0.1307680991		0.1130901894		2.5103895728

		11/13/98		1.5257113417		1281.2						11/13/98		1281.2		0.3997730182		0.1153981525		4.0619628544

		11/14/98		0.3006441168		1281.85						11/14/98		1281.85		0.2366329827		0.4076255184		0.2576738493

		11/15/98		1.4164825491		1282.2						11/15/98		1282.2		0.1321833383		0.0928660315		4.0243982776

		11/16/98		1.8729571105		1281.8						11/16/98		1281.8		0		0.18533736		5.4335339716

		11/17/98		0.0576011152		1280.9						11/17/98		1280.9		0		0		0.1728033455

		11/18/98		2.4243142075		1279.75						11/18/98		1279.75		0.2305693578		0.1859365727		6.8564366919

		11/19/98		1.9503126563		1279						11/19/98		1279		0.1291093072		0.4423337394		5.2794949224

		11/20/98		1.3890214728		1278.3						11/20/98		1278.3		0.2459451304		0.1743076988		3.746811589

		11/21/98		0.8196096371		1278.3						11/21/98		1278.3		0		0.1987327599		2.2600961513

		11/22/98		0.3377706953		1278.8						11/22/98		1278.8		0.1375421223		0.1052545713		0.7705153922

		11/23/98		2.293086275		1278.95						11/23/98		1278.95		0		0.2033056389		6.675953186

		11/24/98		1.1750708743		1278.85						11/24/98		1278.85		0		0.0803324155		3.4448802072

		11/25/98		0.6333886591		1279.15						11/25/98		1279.15		0		0		1.9001659773

		11/26/98		0.4070685835		1280.05						11/26/98		1280.05		0.2479025844		0		0.9733031662

		11/27/98		0.2874602872		1280.65						11/27/98		1280.65		0		0.106243393		0.7561374685

		11/28/98		0.4330405616		1280.95						11/28/98		1280.95		0		0.1864640648		1.1126576201

		11/29/98		0.5378495077		1281.25						11/29/98		1281.25		0		0		1.6135485232

		11/30/98		0.6864896151		1281.15						11/30/98		1281.15		0.3327935269		0.0830188993		1.6436564192

		12/1/98		1.1171755874		1281.05						12/1/98		1281.05		0.2416187783		0.0848883824		3.0250196015

		12/2/98		0.9026249242		1281.2						12/2/98		1281.2		0.128430499		0.2060527568		2.3733915168

		12/3/98		0.7749100191		1281.8						12/3/98		1281.8		0.1349584581		0.3625475384		1.8272240609

		12/4/98		0.342479091		1282.1						12/4/98		1282.1		0		0		1.0274372731

		12/5/98		0.7371515101		1282.45						12/5/98		1282.45		0		0.0957489845		2.1157055458

		12/6/98		0.3607510657		1282.95						12/6/98		1282.95		0		0		1.0822531972

		12/7/98		1.265181518		1282.7						12/7/98		1282.7		0.3782929172		0		3.4172516367

		12/8/98		0.9979685409		1282.35						12/8/98		1282.35		0		0		2.9939056227

		12/9/98		0.8922095015		1282.05						12/9/98		1282.05		0.1014430271		0		2.5751854775

		12/10/98		0.6081482815		1281.65						12/10/98		1281.65		0		0.0962014844		1.72824336

		12/11/98		0.3042789919		1281.05						12/11/98		1281.05		0		0		0.9128369758

		12/12/98		0.4342114178		1281.25						12/12/98		1281.25		0		0		1.3026342533

		12/13/98		0.278466775		1281.75						12/13/98		1281.75		0		0		0.8354003251

		12/14/98		0.9506706868		1281.5						12/14/98		1281.5		0		0		2.8520120604

		12/15/98		0.5256836407		1281.25						12/15/98		1281.25		0		0.0876668135		1.4893841085

		12/16/98		0.4254658626		1280.55						12/16/98		1280.55		0		0.0985296907		1.1778678972

		12/17/98		0.1404566784		1279.9						12/17/98		1279.9		0		0.0854585814		0.3359114537

		12/18/98		0.545922075		1279.4						12/18/98		1279.4		0		0		1.637766225

		12/19/98		1.0354504566		1278.7						12/19/98		1278.7		0		0.2925089104		2.8138424594

		12/20/98		1.1260008373		1277.85						12/20/98		1277.85		0		0		3.378002512

		12/21/98		0.6769524091		1276.25						12/21/98		1276.25		0		0		2.0308572273

		12/22/98		0.6657827781		1275						12/22/98		1275		0		0		1.9973483343

		12/23/98		0.5714624648		1273.55						12/23/98		1273.55		0		0.0846061268		1.6297812678

		12/24/98		0		1273.2						12/24/98		1273.2		0		0		0

		12/25/98		0.2891620538		1273.85						12/25/98		1273.85		0		0		0.8674861615

		12/26/98		0.2629260275		1274.05						12/26/98		1274.05		0		0		0.7887780825

		12/27/98		0.776800973		1275.1						12/27/98		1275.1		0		0.2887958779		2.0416070411

		12/28/98		0.1572646008		1276.05						12/28/98		1276.05		0		0		0.4717938024

		12/29/98		0.1651283398		1276.95						12/29/98		1276.95		0		0.1081627742		0.3872222451

		12/30/98		0.1951627931		1277.7						12/30/98		1277.7		0		0		0.5854883794

		12/31/98		0		1278.1						12/31/98		1278.1		0		0		0

		1/1/99		0.1754847767		1278.7						1/1/99		1278.7		0		0		0.5264543301

		1/2/99		0.1068613089		1278.15						1/2/99		1278.15		0.1277587914		0.0859638264		ns

		1/3/99		0		1277.7						1/3/99		1277.7		0		0		ns

		1/4/99		0		1276.5						1/4/99		1276.5		0		0		ns

		1/5/99		0.0984216686		1275.5						1/5/99		1275.5		0.1968433371		0		ns

		1/6/99		0.4539986996		1274.45						1/6/99		1274.45		0.1259148501		0		1.2360812488

		1/7/99		0.1637540448		1274						1/7/99		1274		0		0.1088568668		0.3824052676

		1/8/99		1.0095672603		1273.05						1/8/99		1273.05		0		0.0802690619		2.948432719

		1/9/99		0.7286910558		1272.4						1/9/99		1272.4		0		0		2.1860731674

		1/10/99		1.1872588792		1272.35						1/10/99		1272.35		0.1098357955		0		3.4519408421

		1/11/99		3.8387353586		1271.45						1/11/99		1271.45		0		0.0971194375		11.4190866384

		1/12/99		4.236271898		1270.4						1/12/99		1270.4		0.1299334091		0.0917774306		12.4871048545

		1/13/99		2.0935824074		1269.85						1/13/99		1269.85		0.4572506066		0.1853923711		5.6381042447

		1/14/99		0.6475918274		1269.05						1/14/99		1269.05		0.2542835798		0.0931209245		1.595370978

		1/15/99		2.033707035		1268.6						1/15/99		1268.6		0		0		6.1011211051

		1/16/99		0.9648681247		1268.1						1/16/99		1268.1		0		0		2.894604374

		1/17/99		0.9472653416		1268.05						1/17/99		1268.05		0		0		2.8417960247

		1/18/99		1.6610446339		1267.35						1/18/99		1267.35		0		0.1128394351		4.8702944665

		1/19/99		0.3504993479		1267.05						1/19/99		1267.05		0		0		1.0514980436

		1/20/99		1.5350684762		1266.65						1/20/99		1266.65		0		0.1988746503		4.4063307782

		1/21/99		0.8603951415		1266.2						1/21/99		1266.2		0		0		2.5811854244

		1/22/99		0.9538726327		1265.9						1/22/99		1265.9		0.1321833383		0		2.7294345597

		1/23/99		0.1790599664		1266.65						1/23/99		1266.65		0		0		0.5371798991

		1/24/99		0		1267.05						1/24/99		1267.05		0		0		0

		1/25/99		0.106964266		1266.8						1/25/99		1266.8		0		0.0808428677		0.2400499304

		1/26/99		0.3492486323		1265.65						1/26/99		1265.65		0		0.1061326074		0.9416132896

		1/27/99		0.2812984146		1264.7						1/27/99		1264.7		0		0.1736038474		0.6702913963

		1/28/99		0.7834005673		1263.9						1/28/99		1263.9		0.1289729721		0.0803958693		2.1408328604

		1/29/99		0.9661058501		1263.45						1/29/99		1263.45		0.1158798905		0		2.78243766

		1/30/99		0.5502993439		1263.35						1/30/99		1263.35		0.0985774048		0		1.5523206267

		1/31/99		0.156163705		1264.35						1/31/99		1264.35		0		0		0.4684911149

		2/1/99		0.7077243343		1264.4						2/1/99		1264.4		0		0.080971496		2.0422015069

		2/2/99		0.9759610342		1263.65						2/2/99		1263.65		0		0		2.9278831027

		2/3/99		1.4901343904		1263.4						2/3/99		1263.4		0		0		4.4704031712

		2/4/99		1.5783100495		1262.85						2/4/99		1262.85		0.1117451094		0.1829887225		4.4401963165

		2/5/99		0.5376799387		1262.65						2/5/99		1262.65		0		0		1.6130398161

		2/6/99		0.9748354412		1262.4						2/6/99		1262.4		0		0.0886595562		2.8358467675

		2/7/99		0.3474930783		1263.1						2/7/99		1263.1		0		0		1.0424792348

		2/8/99		0.8130259682		1263.15						2/8/99		1263.15		0		0		2.4390779046

		2/9/99		0.2853203797		1263.4						2/9/99		1263.4		0.1182356288		0		0.7377255104

		2/10/99		0.5170108463		1262.7						2/10/99		1262.7		0.1234854541		0		1.4275470847

		2/11/99		0.2973358043		1261.65						2/11/99		1261.65		0		0		0.892007413

		2/12/99		0.2877826997		1261.65						2/12/99		1261.65		0		0		0.8633480991

		2/13/99		0.3185413914		1261.85						2/13/99		1261.85		0		0		0.9556241742

		2/14/99		0.0779932341		1262.3						2/14/99		1262.3		0		0		0.2339797023

		2/15/99		0.4780938482		1261.85						2/15/99		1261.85		0		0		1.4342815446

		2/16/99		0.0543702834		1261.65						2/16/99		1261.65		0		0		0.1631108501

		2/17/99		0.2443814836		1261.2						2/17/99		1261.2		0		0		0.7331444507

		2/18/99		0.2218865357		1260.6						2/18/99		1260.6		0		0		0.6656596072

		2/19/99		0.3095563319		1260.6						2/19/99		1260.6		0		0		0.9286689958

		2/20/99		0.0879676452		1260.7						2/20/99		1260.7		0		0.0859638264		0.1779391092

		2/21/99		0.0368105499		1260.4						2/21/99		1260.4		0.1104316497		0		0

		2/22/99		0.1284805925		1259.9						2/22/99		1259.9		0		0		0.3854417774

		2/23/99		0.4298970972		1259.5						2/23/99		1259.5		0		0		1.2896912915

		2/24/99		0.7612285963		1259.6						2/24/99		1259.6		0.1102323146		0		2.1734534742

		2/25/99		1.0962175724		1260.25						2/25/99		1260.25		0		0.1139766747		3.1746760424

		2/26/99		0.3281781252		1261.4						2/26/99		1261.4		0		0		0.9845343755

		2/27/99		0.2166405641		1262.85						2/27/99		1262.85		0		0.1120938001		0.5378278921

		2/28/99		0.4000472288		1264.8						2/28/99		1264.8		0.1088568668		0.0995901864		0.9916946333

		3/1/99		1.0286821906		1264.95						3/1/99		1264.95		0.1043909441		0.104507063		2.8771485647

		3/2/99		1.0325614373		1264.9						3/2/99		1264.9		0		0		3.097684312

		3/3/99		0.5256227184		1264.15						3/3/99		1264.15		0		0		1.5768681553

		3/4/99		0.6136533606		1263.1						3/4/99		1263.1		0		0		1.8409600819

		3/5/99		0.3073063514		1262.5						3/5/99		1262.5		0		0.0797658076		0.8421532467

		3/6/99		0.3727461749		1261.6						3/6/99		1261.6		0		0.0937211515		1.0245173731

		3/7/99		0.3074776731		1261.15						3/7/99		1261.15		0		0		0.9224330194

		3/8/99		1.0796333028		1259.8						3/8/99		1259.8		0		0		3.2388999085

		3/9/99		0.6486587818		1258.35						3/9/99		1258.35		0.1072321375		0		1.8387442079

		3/10/99		0.1899159762		1257.6						3/10/99		1257.6		0		0		0.5697479287

		3/11/99		0.3432287887		1256.65						3/11/99		1256.65		0		0		1.029686366

		3/12/99		0.9180247772		1255.7						3/12/99		1255.7		0		0		2.7540743316

		3/13/99		0.1575690398		1255.05						3/13/99		1255.05		0		0.1065771419		0.3661299776

		3/14/99		0		1254.4						3/14/99		1254.4		0		0		0

		3/15/99		0.316109778		1253.25						3/15/99		1253.25		0		0		0.9483293339

		3/16/99		0.1119704846		1251.9						3/16/99		1251.9		0		0		0.3359114537

		3/17/99		0.1512552723		1251.3						3/17/99		1251.3		0		0.193455918		0.2603098989

		3/18/99		0		1250.8						3/18/99		1250.8		0		0		0

		3/19/99		0.4373783234		1250.25						3/19/99		1250.25		0		0		1.3121349702

		3/20/99		0.2451913636		1250.15						3/20/99		1250.15		0		0		0.7355740907

		3/21/99		0.1465753829		1250.4						3/21/99		1250.4		0		0		0.4397261486

		3/22/99		0.4570062056		1250.2						3/22/99		1250.2		0		0		1.3710186168

		3/23/99		0.7735835476		1250.05						3/23/99		1250.05		0		0		2.3207506428

		3/24/99		0.6919296075		1249.9						3/24/99		1249.9		0		0.1129646731		1.9628241495

		3/25/99		0.2432557541		1249.7						3/25/99		1249.7		0.0981811934		0		0.631586069

		3/26/99		0.1130901894		1250						3/26/99		1250		0		0		0.3392705683

		3/27/99		0.102916423		1249.5						3/27/99		1249.5		0		0.0975850148		0.2111642541

		3/28/99		0		1249						3/28/99		1249		0		0		0

		3/29/99		0.0322807391		1248.25						3/29/99		1248.25		0		0.0968422174		0

		3/30/99		0		1247.4						3/30/99		1247.4		0		0		ns

		3/31/99		0		1246.75						3/31/99		1246.75		0		0		ns

		4/1/99		0		1245.85						4/1/99		1245.85		0		0		ns

		4/2/99		0.1019613904		1244.8						4/2/99		1244.8		0.1226279162		0.0812948646		ns

		4/3/99		0.1030509331		1244.05						4/3/99		1244.05		0		0.2061018662		ns

		4/4/99		0.0936114444		1242.6						4/4/99		1242.6		0.1067634655		0.0804594233		ns

		4/5/99		0.0543702834		1241.4						4/5/99		1241.4		0		0.1087405668		ns

		4/6/99		0.5221666968		1240						4/6/99		1240		0		0		1.5665000903

		4/7/99		0.4452328239		1238.6						4/7/99		1238.6		0		0.0935488699		1.2421496017

		4/8/99		0		1238.25						4/8/99		1238.25		ns		0		0

		4/9/99		0.3399434305		1237.6						4/9/99		1237.6		ns		0		0.679886861

		4/10/99		0.3446908759		1236.7						4/10/99		1236.7		ns		ns		0.3446908759

		4/11/99		2.6574100569		1235.8						4/11/99		1235.8		ns		ns		2.6574100569

		4/12/99		1.8443613094		1234.65						4/12/99		1234.65		ns		ns		1.8443613094

		4/13/99		0.442046343		1233.75						4/13/99		1233.75		ns		ns		0.442046343

		4/14/99		0.1501197205		1232.95						4/14/99		1232.95		ns		0		0.300239441

		4/15/99		0.3837238942		1232.15						4/15/99		1232.15		ns		0		0.7674477883

		4/16/99		0.5964498659		1231						4/16/99		1231		0.1731626719		0		1.6161869257

		4/17/99		0.4637367802		1230.05						4/17/99		1230.05		0.1251407834		0		1.2660695573

		4/18/99		0.1066318654		1229.3						4/18/99		1229.3		0		0.3198955962		0

		4/19/99		0.4231089382		1228.55						4/19/99		1228.55		0		0.3040707486		0.965256066

		4/20/99		0.1878747955		1228.5						4/20/99		1228.5		0		0		0.5636243866

		4/21/99		0.0837442121		1227.35						4/21/99		1227.35		0.2512326363		0		0

		4/22/99		0.3595827027		1226.1						4/22/99		1226.1		0.2710669925		0.1712562995		0.636424816

		4/23/99		0.1009400038		1225.2						4/23/99		1225.2		0.3028200114		0		0

		4/24/99		0		1224.35						4/24/99		1224.35		res down		0		res down

		4/25/99		0		1223.95						4/25/99		1223.95		res down		0		res down

		4/26/99		0		1224						4/26/99		1224		res down		0		res down

		4/27/99		res down		1223.35						4/27/99		1223.35		res down		res down		res down

		4/28/99		res down		1222.3						4/28/99		1222.3		res down		res down		res down

		4/29/99		res down		1221.25						4/29/99		1221.25		res down		res down		res down

		4/30/99		res down		1220.35						4/30/99		1220.35		res down		res down		res down

		5/1/99		res down		1220.55						5/1/99		1220.55		res down		res down		res down

		5/2/99		res down		1220.55						5/2/99		1220.55		res down		res down		res down

		5/3/99		res down		1220.05						5/3/99		1220.05		res down		res down		res down

		5/4/99		res down		1220						5/4/99		1220		res down		res down		res down

		5/5/99		res down		1220.25						5/5/99		1220.25		res down		res down		res down

		5/6/99		res down		1219.6						5/6/99		1219.6		res down		res down		res down

		5/7/99		res down		1219.7						5/7/99		1219.7		res down		res down		res down

		5/8/99		res down		1219.6						5/8/99		1219.6		res down		res down		res down

		5/9/99		res down		1219.7						5/9/99		1219.7		res down		res down		res down

		5/10/99		res down		1219.65						5/10/99		1219.65		res down		res down		res down

		5/11/99		res down		1219.55						5/11/99		1219.55		res down		res down		res down

		5/12/99		res down		1218.85						5/12/99		1218.85		res down		res down		res down

		5/13/99		res down		1218.5						5/13/99		1218.5		res down		res down		res down

		5/14/99		res down		1217.35						5/14/99		1217.35		res down		res down		res down

		5/15/99		res down		1216.45						5/15/99		1216.45		res down		res down		res down

		5/16/99		res down		1215.55						5/16/99		1215.55		res down		res down		res down

		5/17/99		res down		1214.6						5/17/99		1214.6		res down		res down		res down

		5/18/99		res down		1213.75						5/18/99		1213.75		res down		res down		res down

		5/19/99		res down		1213.4						5/19/99		1213.4		res down		res down		res down

		5/20/99		res down		1213.45						5/20/99		1213.45		res down		res down		res down

		5/21/99		res down		1214.35						5/21/99		1214.35		res down		res down		res down

		5/22/99		res down		1215.75						5/22/99		1215.75		res down		res down		res down

		5/23/99		res down		1217.35						5/23/99		1217.35		res down		res down		res down

		5/24/99		res down		1219.1						5/24/99		1219.1		res down		res down		res down

		5/25/99		res down		1221.95						5/25/99		1221.95		res down		res down		res down

		5/26/99		res down		1224.9						5/26/99		1224.9		res down		res down		res down

		5/27/99		res down		1227.95						5/27/99		1227.95		res down		res down		res down

		5/28/99		res down		1230.95						5/28/99		1230.95		res down		res down		res down

		5/29/99		res down		1234.8						5/29/99		1234.8		res down		res down		res down

		5/30/99		res down		1237.95						5/30/99		1237.95		res down		res down		res down

		5/31/99		res down		1240.55						5/31/99		1240.55		res down		res down		res down

		6/1/99		0		1242.8						6/1/99		1242.8		res down		0		res down

		6/2/99		0.1984575779		1245.3						6/2/99		1245.3		0.2258666751		0.1710484807		res down

		6/3/99		0.3525767756		1246.6						6/3/99		1246.6		0.6116046812		0.0935488699		res down

		6/4/99		1.2468280461		1247.45						6/4/99		1247.45		0		0		3.7404841383

		6/5/99		1.4040707489		1249.5						6/5/99		1249.5		0		0.1059117279		4.1063005189

		6/6/99		1.3509989962		1251.2						6/6/99		1251.2		0.389579648		0.1028092631		3.5606080776

		6/7/99		0.5739543849		1253.1						6/7/99		1253.1		0.2734102089		0.0963836842		1.3520692618

		6/8/99		0.6066143925		1254.75						6/8/99		1254.75		0.1372330389		0		1.6826101387

		6/9/99		1.9043076556		1255.4						6/9/99		1255.4		0		0		5.7129229668

		6/10/99		1.4348773396		1255.8						6/10/99		1255.8		0.2320184301		0.1109936428		3.9616199459

		6/11/99		1.539766067		1256.1						6/11/99		1256.1		0.7871707147		0.7318849296		3.1002425567

		6/12/99		1.4333462857		1257.45						6/12/99		1257.45		1.880026123		0		2.420012734

		6/13/99		0.8258555314		1257.9						6/13/99		1257.9		0.266721331		0.292234495		1.9186107683

		6/14/99		2.2760684672		1258.8						6/14/99		1258.8		2.6266529672		0.3260489392		3.8755034951

		6/15/99		4.0978613497		1260.25						6/15/99		1260.25		2.2468748303		1.3784105211		8.6682986976

		6/16/99		2.6365258971		1262.2						6/16/99		1262.2		0.825291645		1.0753869471		6.0088990992

		6/17/99		3.1353124831		1264.25						6/17/99		1264.25		1.0209535375		0.3185553569		8.0664285548

		6/18/99		4.158606099		1267.25						6/18/99		1267.25		0.5061505848		0.7949694366		11.1746982756

		6/19/99		3.8739987129		1270.25						6/19/99		1270.25		2.0144212133		1.1211591967		8.4864157286

		6/20/99		7.4083475799		1273.2						6/20/99		1273.2		0.6798539027		0		21.5451888369

		6/21/99		17.3608156759		1275.15						6/21/99		1275.15		0.4556407353		0.3958506216		51.2309556709

		6/22/99		3.5469717541		1276.5						6/22/99		1276.5		1.3871397837		0.7685263849		8.4852490937

		6/23/99		4.1937463192		1277.8						6/23/99		1277.8		0.9162301423		0.5020198045		11.1629890107

		6/24/99		3.4581714906		1278.6						6/24/99		1278.6		0.4810666454		0.463311753		9.4301360736

		6/25/99		7.3058561636		1280						6/25/99		1280		1.014982771		0.2702646751		20.6323210447

		6/26/99		8.2266296653		1281.5						6/26/99		1281.5		0.6782210609		0.1873849729		23.8142829621

		6/27/99		6.0439900693		1282.4						6/27/99		1282.4		0.9016635941		0		17.2303066138

		6/28/99		6.4413323822		1283.05						6/28/99		1283.05		0.6491439024		0.5421727237		18.1326805205

		6/29/99		8.5325617069		1283.65						6/29/99		1283.65		0.4449419444		0.2015066182		24.9512365581

		6/30/99		7.0076610421		1284.1						6/30/99		1284.1		0.8293414648		0.0971194375		20.096522224

		7/1/99		8.0164852042		1284.95						7/1/99		1284.95		0.3180151951		0.0811005342		23.6503398832

		7/2/99		20.571183724		1286.3						7/2/99		1286.3		0.2510914385		0.1678059301		61.2946538034

		7/3/99		12.6767796123		1286.95						7/3/99		1286.95		0.5666316885		0		37.4637071485

		7/4/99		14.8835639662		1287.4						7/4/99		1287.4		0.350340924		0.093291632		44.2070593427

		7/5/99		20.5655738566		1287.9						7/5/99		1287.9		0.2991721522		0.3052405029		61.0923089147

		7/6/99		22.2177412725		1288.2						7/6/99		1288.2		0.5369852725		0.2845853945		65.8316531504

		7/7/99		4.7273170278		1288.35						7/7/99		1288.35		0.7399748586		0.7203061695		12.7216700554

		7/8/99		4.0137023839		1288.7						7/8/99		1288.7		0		0.2204590274		11.8206481242

		7/9/99		5.7051401202		1288.7						7/9/99		1288.7		0.4548233558		ns		10.9554568846

		7/10/99		4.6074894637		1288.65						7/10/99		1288.65		1.9007730842		ns		7.3142058432

		7/11/99		4.0211974691		1289.1						7/11/99		1289.1		0.7490908245		ns		7.2933041138

		7/12/99		3.8425528329		1289.45						7/12/99		1289.45		0.6618906976		ns		7.0232149682

		7/13/99		5.3096323354		1289.25						7/13/99		1289.25		0.9314438107		ns		9.6878208601

		7/14/99		6.5874773269		1289.5						7/14/99		1289.5		1.4995208623		ns		11.6754337914

		7/15/99		5.639026104		1289.35						7/15/99		1289.35		1.9885114702		ns		9.2895407379

		7/16/99		2.4204774891		1288.95						7/16/99		1288.95		1.3124873561		0.6817115924		5.2672335188

		7/17/99		2.7577939305		1289.5						7/17/99		1289.5		1.3607319804		0.8693168561		6.043332955

		7/18/99		3.4126700408		1289.2						7/18/99		1289.2		1.6082083635		0.9579136905		7.6718880684

		7/19/99		2.8624182951		1289						7/19/99		1289		0.8206378683		0.4756914325		7.2909255843

		7/20/99		4.9032494249		1289.25						7/20/99		1289.25		2.5302039746		0.9402477001		11.2392965999

		7/21/99		4.7978414024		1289.3						7/21/99		1289.3		1.4585928603		0.6441111385		12.2908202085

		7/22/99		5.1195925651		1289.1						7/22/99		1289.1		2.110458401		1.0461507748		12.2021685196

		7/23/99		3.4249698069		1288.5						7/23/99		1288.5		0.9827716177		0.5721332275		8.7200045756

		7/24/99		2.4203260346		1288.4						7/24/99		1288.4		1.7711485997		0.6400229716		4.8498065325

		7/25/99		2.784612828		1288.4						7/25/99		1288.4		0.9578948802		0.6855297041		6.7104138998

		7/26/99		3.3412557374		1287.8						7/26/99		1287.8		1.3141353212		0.9959600072		7.7136718839

		7/27/99		3.5224883332		1287.3						7/27/99		1287.3		1.1341044841		1.0713210416		8.3620394738

		7/28/99		2.8768737183		1287.3						7/28/99		1287.3		0.5222836877		0.5709810429		7.5373564243

		7/29/99		3.3557562698		1287.5						7/29/99		1287.5		1.2150740163		1.4038714859		7.4483233073

		7/30/99		3.7136555958		1288.1						7/30/99		1288.1		1.4283755731		0.4547122076		9.2578790066

		7/31/99		2.5294735931		1288.8						7/31/99		1288.8		0.8400756618		0.7522555664		5.9960895512

		8/1/99		1.3460288863		1289.5						8/1/99		1289.5		0.5146989448		0.7397181936		2.7836695205

		8/2/99		4.420408366		1289.45						8/2/99		1289.45		1.2321209511		0.6474797603		11.3816243866

		8/3/99		4.9066053194		1289.6						8/3/99		1289.6		1.0169754409		0.8815915698		12.8212489476

		8/4/99		6.4769567578		1289.1						8/4/99		1289.1		0.8801686117		0.3304583457		18.2202433159

		8/5/99		5.7081909366		1289.25						8/5/99		1289.25		1.1707556994		0.8280339186		15.1257831917

		8/6/99		5.8619376528		1289.2						8/6/99		1289.2		1.6196161308		0.4254551869		15.5407416407

		8/7/99		5.4623101493		1289.2						8/7/99		1289.2		0.8389639477		0.8441991286		14.7037673714

		8/8/99		2.4071923571		1289.35						8/8/99		1289.35		0.2016924743		0.460446093		6.5594385041

		8/9/99		5.2619271044		1289.45						8/9/99		1289.45		0.829159502		0.644630228		14.3119915833

		8/10/99		3.6979148248		1289.75						8/10/99		1289.75		0.8649871578		0.5729402717		9.6558170448

		8/11/99		6.3459064572		1289.85						8/11/99		1289.85		0.7428846092		0.353182686		17.9416520766

		8/12/99		3.0946796109		1289.4						8/12/99		1289.4		1.0322395823		0.3568148711		7.8949843794

		8/13/99		5.9082910413		1289.05						8/13/99		1289.05		1.3755181369		1.2260709698		15.1232840173

		8/14/99		5.931286238		1289.35						8/14/99		1289.35		1.8209568018		0.2844609217		15.6884409904

		8/15/99		4.2695740081		1289.65						8/15/99		1289.65		2.1236040393		1.5637302871		9.1213876978

		8/16/99		7.8023181466		1289.15						8/16/99		1289.15		2.841605777		0.7674972042		19.7978514585

		8/17/99		6.8552134235		1288.8						8/17/99		1288.8		2.7373869581		1.2553611791		16.5728921332

		8/18/99		6.1048139398		1288.4						8/18/99		1288.4		2.2118402791		2.3073783979		13.7952231423

		8/19/99		6.8697468863		1288.15						8/19/99		1288.15		3.1208247996		0.7018596657		16.7865561938

		8/20/99		4.3881279628		1288.45						8/20/99		1288.45		2.4406987524		1.4144395224		9.3092456135

		8/21/99		5.7222124062		1288.8						8/21/99		1288.8		0.9051765441		0.443110536		15.8183501385

		8/22/99		3.8861429164		1288.8						8/22/99		1288.8		1.5662089024		0.821820255		9.2703995917

		8/23/99		0.7741047376		1288.5						8/23/99		1288.5		0.9887507235		0.5594587516		ns

		8/24/99		0.9579930626		1288.1						8/24/99		1288.1		1.3856303134		0.5303558118		ns

		8/25/99		0.4940077454		1287.55						8/25/99		1287.55		0.3353198064		0.6526956844		ns

		8/26/99		0.1844628743		1287.15						8/26/99		1287.15		0.208318673		0.1606070757		ns

		8/27/99		0.4560376816		1286.7						8/27/99		1286.7		0.3458329931		0.56624237		ns

		8/28/99		0.1064568906		1286.5						8/28/99		1286.5		0.1056628113		0.10725097		ns

		8/29/99		0.2431387608		1286.45						8/29/99		1286.45		0.4862775217		0		ns

		8/30/99		0.3657799056		1286.05						8/30/99		1286.05		0.6278073439		0.1037524674		ns

		8/31/99		0.4131779208		1286.45						8/31/99		1286.45		0.6044878827		0.2218679589		ns

		9/1/99		1.9345325615		1286.95						9/1/99		1286.95		0.204066251		0.2022633651		5.3972680684

		9/2/99		3.6359163257		1286.95						9/2/99		1286.95		0.3638359631		0.280548932		10.2633640821

		9/3/99		1.4975006157		1286.75						9/3/99		1286.75		0.126961959		0.2199670588		4.1455728294

		9/4/99		1.0679520826		1287						9/4/99		1287		0.6686532001		0.4995975894		2.0356054583

		9/5/99		0.9306634096		1286.75						9/5/99		1286.75		0.3108883452		0		2.4811018835

		9/6/99		1.6081663726		1285.8						9/6/99		1285.8		0		0.7139413606		4.1105577573

		9/7/99		2.2159352459		1284.85						9/7/99		1284.85		0.4308987039		0.5793777955		5.6375292382

		9/8/99		1.1708975297		1284.45						9/8/99		1284.45		0.2021558094		0.487748118		2.8227886616

		9/9/99		4.0296146995		1284.4						9/9/99		1284.4		0.2029643482		0.3034714366		11.5824083137

		9/10/99		1.7027770537		1284.85						9/10/99		1284.85		0.2483493538		0.1125897904		4.7473920168

		9/11/99		0.4812384296		1285.75						9/11/99		1285.75		0.7998235366		0.2016430899		0.4422486625

		9/12/99		1.824980483		1286.1						9/12/99		1286.1		0.8548180876		0.5102317628		4.1098915987

		9/13/99		4.5515771537		1285.75						9/13/99		1285.75		0.2954696844		0.5910124443		12.7682493326

		9/14/99		2.246358846		1285.5						9/14/99		1285.5		0.2336066603		0.2951584673		6.2103114105

		9/15/99		1.7578525973		1285.35						9/15/99		1285.35		0.2189213551		0		5.0546364369

		9/16/99		0.526859168		1285.5						9/16/99		1285.5		0		0.1125897904		1.4679877138

		9/17/99		2.3122680183		1285.9						9/17/99		1285.9		0		0.294119589		6.6426844659

		9/18/99		0.4581727783		1286.2						9/18/99		1286.2		0.1355576077		0.2204435164		1.0185172109

		9/19/99		1.1565027184		1286						9/19/99		1286		0.4234525795		0.2032660171		2.8427895586

		9/20/99		3.3252986752		1285.15						9/20/99		1285.15		0.3302818448		0.4847062836		9.1609078971

		9/21/99		1.7726240773		1284.7						9/21/99		1284.7		0.2181215232		0.0804594233		5.0192912853

		9/22/99		1.9758448974		1283.9						9/22/99		1283.9		0.2371048594		0.1774211127		5.5130087201

		9/23/99		2.5561961916		1283.8						9/23/99		1283.8		0		0.0933772206		7.5752113542

		9/24/99		0.6271721702		1284						9/24/99		1284		0		0.1004749955		1.7810415151

		9/25/99		2.0224464254		1284.55						9/25/99		1284.55		0		0		6.0673392762

		9/26/99		0.8825593		1285.15						9/26/99		1285.15		0.1261750047		0		2.5215028953

		9/27/99		0.6602722369		1284.85						9/27/99		1284.85		0		0.0864016727		1.8944150381

		9/28/99		0.9472961374		1284.7						9/28/99		1284.7		0.1113376523		0.2120771562		2.5184736036

		9/29/99		0.5328899898		1284.7						9/29/99		1284.7		0.1222800647		0		1.4763899048

		9/30/99		0.1849756176		1285.3						9/30/99		1285.3		0.2175307077		0		0.3373961452
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		35588		35588

		35589		35589

		35590		35590

		35591		35591

		35592		35592

		35593		35593

		35594		35594

		35595		35595

		35596		35596

		35597		35597

		35598		35598

		35599		35599

		35600		35600

		35601		35601

		35602		35602

		35603		35603

		35604		35604

		35605		35605

		35606		35606

		35607		35607

		35608		35608

		35609		35609

		35610		35610

		35611		35611

		35612		35612

		35613		35613

		35614		35614

		35615		35615

		35616		35616

		35617		35617

		35618		35618

		35619		35619

		35620		35620

		35621		35621

		35622		35622

		35623		35623

		35624		35624

		35625		35625

		35626		35626

		35627		35627

		35628		35628

		35629		35629

		35630		35630

		35631		35631

		35632		35632

		35633		35633

		35634		35634

		35635		35635

		35636		35636

		35637		35637

		35638		35638

		35639		35639

		35640		35640

		35641		35641

		35642		35642

		35643		35643

		35644		35644

		35645		35645

		35646		35646

		35647		35647

		35648		35648

		35649		35649

		35650		35650

		35651		35651

		35652		35652

		35653		35653

		35654		35654

		35655		35655

		35656		35656

		35657		35657

		35658		35658

		35659		35659

		35660		35660

		35661		35661

		35662		35662

		35663		35663

		35664		35664

		35665		35665

		35666		35666

		35667		35667

		35668		35668

		35669		35669

		35670		35670

		35671		35671

		35672		35672

		35673		35673

		35674		35674

		35675		35675

		35676		35676

		35677		35677

		35678		35678

		35679		35679

		35680		35680

		35681		35681

		35682		35682

		35683		35683

		35684		35684

		35685		35685

		35686		35686

		35687		35687

		35688		35688

		35689		35689

		35690		35690

		35691		35691

		35692		35692

		35693		35693

		35694		35694

		35695		35695

		35696		35696

		35697		35697

		35698		35698

		35699		35699

		35700		35700

		35701		35701

		35702		35702

		35703		35703

		35704		35704

		35705		35705

		35706		35706

		35707		35707

		35708		35708

		35709		35709

		35710		35710

		35711		35711

		35712		35712

		35713		35713

		35714		35714

		35715		35715

		35716		35716

		35717		35717

		35718		35718

		35719		35719

		35720		35720

		35721		35721

		35722		35722

		35723		35723

		35724		35724

		35725		35725

		35726		35726

		35727		35727

		35728		35728

		35729		35729

		35730		35730

		35731		35731

		35732		35732

		35733		35733

		35734		35734

		35735		35735

		35736		35736

		35737		35737

		35738		35738

		35739		35739

		35740		35740

		35741		35741

		35742		35742

		35743		35743

		35744		35744

		35745		35745

		35746		35746

		35747		35747

		35748		35748

		35749		35749

		35750		35750

		35751		35751

		35752		35752

		35753		35753

		35754		35754

		35755		35755

		35756		35756

		35757		35757

		35758		35758

		35759		35759

		35760		35760

		35761		35761

		35762		35762

		35763		35763

		35764		35764

		35765		35765

		35766		35766

		35767		35767

		35768		35768

		35769		35769

		35770		35770

		35771		35771

		35772		35772

		35773		35773

		35774		35774

		35775		35775

		35776		35776

		35777		35777

		35778		35778

		35779		35779

		35780		35780

		35781		35781

		35782		35782

		35783		35783

		35784		35784

		35785		35785

		35786		35786

		35787		35787

		35788		35788

		35789		35789

		35790		35790

		35791		35791

		35792		35792

		35793		35793

		35794		35794

		35795		35795

		35796		35796

		35797		35797

		35798		35798

		35799		35799

		35800		35800

		35801		35801

		35802		35802

		35803		35803

		35804		35804

		35805		35805

		35806		35806

		35807		35807

		35808		35808

		35809		35809

		35810		35810

		35811		35811

		35812		35812

		35813		35813

		35814		35814

		35815		35815

		35816		35816

		35817		35817

		35818		35818

		35819		35819

		35820		35820

		35821		35821

		35822		35822

		35823		35823

		35824		35824

		35825		35825

		35826		35826

		35827		35827

		35828		35828

		35829		35829

		35830		35830

		35831		35831

		35832		35832

		35833		35833

		35834		35834

		35835		35835

		35836		35836

		35837		35837

		35838		35838

		35839		35839

		35840		35840

		35841		35841

		35842		35842

		35843		35843

		35844		35844

		35845		35845

		35846		35846

		35847		35847

		35848		35848

		35849		35849

		35850		35850

		35851		35851

		35852		35852

		35853		35853

		35854		35854

		35855		35855

		35856		35856

		35857		35857

		35858		35858

		35859		35859

		35860		35860

		35861		35861

		35862		35862

		35863		35863

		35864		35864

		35865		35865

		35866		35866

		35867		35867

		35868		35868

		35869		35869

		35870		35870

		35871		35871

		35872		35872

		35873		35873

		35874		35874

		35875		35875

		35876		35876

		35877		35877

		35878		35878

		35879		35879

		35880		35880

		35881		35881

		35882		35882

		35883		35883

		35884		35884

		35885		35885

		35886		35886

		35887		35887

		35888		35888

		35889		35889

		35890		35890

		35891		35891

		35892		35892

		35893		35893

		35894		35894

		35895		35895

		35896		35896

		35897		35897

		35898		35898

		35899		35899

		35900		35900

		35901		35901

		35902		35902

		35903		35903

		35904		35904

		35905		35905

		35906		35906

		35907		35907

		35908		35908

		35909		35909

		35910		35910

		35911		35911

		35912		35912

		35913		35913

		35914		35914

		35915		35915

		35916		35916

		35917		35917

		35918		35918

		35919		35919

		35920		35920

		35921		35921

		35922		35922

		35923		35923

		35924		35924

		35925		35925

		35926		35926

		35927		35927

		35928		35928

		35929		35929

		35930		35930

		35931		35931

		35932		35932

		35933		35933

		35934		35934

		35935		35935

		35936		35936

		35937		35937

		35938		35938

		35939		35939

		35940		35940

		35941		35941

		35942		35942

		35943		35943

		35944		35944

		35945		35945

		35946		35946

		35947		35947

		35948		35948

		35949		35949

		35950		35950

		35951		35951

		35952		35952

		35953		35953

		35954		35954

		35955		35955

		35956		35956

		35957		35957

		35958		35958

		35959		35959

		35960		35960

		35961		35961

		35962		35962

		35963		35963

		35964		35964

		35965		35965

		35966		35966

		35967		35967

		35968		35968

		35969		35969

		35970		35970

		35971		35971

		35972		35972

		35973		35973

		35974		35974

		35975		35975

		35976		35976

		35977		35977

		35978		35978

		35979		35979

		35980		35980

		35981		35981

		35982		35982

		35983		35983

		35984		35984

		35985		35985

		35986		35986

		35987		35987

		35988		35988

		35989		35989

		35990		35990

		35991		35991

		35992		35992

		35993		35993

		35994		35994

		35995		35995

		35996		35996

		35997		35997

		35998		35998

		35999		35999

		36000		36000

		36001		36001

		36002		36002

		36003		36003

		36004		36004

		36005		36005

		36006		36006

		36007		36007

		36008		36008

		36009		36009

		36010		36010

		36011		36011

		36012		36012

		36013		36013

		36014		36014

		36015		36015

		36016		36016

		36017		36017

		36018		36018

		36019		36019

		36020		36020

		36021		36021

		36022		36022

		36023		36023

		36024		36024

		36025		36025

		36026		36026

		36027		36027

		36028		36028

		36029		36029

		36030		36030

		36031		36031

		36032		36032

		36033		36033

		36034		36034

		36035		36035

		36036		36036

		36037		36037

		36038		36038

		36039		36039

		36040		36040

		36041		36041

		36042		36042

		36043		36043

		36044		36044

		36045		36045

		36046		36046

		36047		36047

		36048		36048

		36049		36049

		36050		36050

		36051		36051

		36052		36052

		36053		36053

		36054		36054

		36055		36055

		36056		36056

		36057		36057

		36058		36058

		36059		36059

		36060		36060

		36061		36061

		36062		36062

		36063		36063

		36064		36064

		36065		36065

		36066		36066

		36067		36067

		36068		36068

		36069		36069

		36070		36070

		36071		36071

		36072		36072

		36073		36073

		36074		36074

		36075		36075

		36076		36076

		36077		36077

		36078		36078

		36079		36079

		36080		36080

		36081		36081

		36082		36082

		36083		36083

		36084		36084

		36085		36085

		36086		36086

		36087		36087

		36088		36088

		36089		36089

		36090		36090

		36091		36091

		36092		36092

		36093		36093

		36094		36094

		36095		36095

		36096		36096

		36097		36097

		36098		36098

		36099		36099

		36100		36100

		36101		36101

		36102		36102

		36103		36103

		36104		36104

		36105		36105

		36106		36106

		36107		36107

		36108		36108

		36109		36109

		36110		36110

		36111		36111

		36112		36112

		36113		36113

		36114		36114

		36115		36115

		36116		36116

		36117		36117

		36118		36118

		36119		36119

		36120		36120

		36121		36121

		36122		36122

		36123		36123

		36124		36124

		36125		36125

		36126		36126

		36127		36127

		36128		36128

		36129		36129

		36130		36130

		36131		36131

		36132		36132

		36133		36133

		36134		36134

		36135		36135

		36136		36136

		36137		36137

		36138		36138

		36139		36139

		36140		36140

		36141		36141

		36142		36142

		36143		36143

		36144		36144

		36145		36145

		36146		36146

		36147		36147

		36148		36148

		36149		36149

		36150		36150

		36151		36151

		36152		36152

		36153		36153

		36154		36154

		36155		36155

		36156		36156

		36157		36157

		36158		36158

		36159		36159

		36160		36160

		36161		36161

		36162		36162

		36163		36163

		36164		36164

		36165		36165

		36166		36166

		36167		36167

		36168		36168

		36169		36169

		36170		36170

		36171		36171

		36172		36172

		36173		36173

		36174		36174

		36175		36175

		36176		36176

		36177		36177

		36178		36178

		36179		36179

		36180		36180

		36181		36181

		36182		36182

		36183		36183

		36184		36184

		36185		36185

		36186		36186

		36187		36187

		36188		36188

		36189		36189

		36190		36190

		36191		36191

		36192		36192

		36193		36193

		36194		36194

		36195		36195

		36196		36196

		36197		36197

		36198		36198

		36199		36199

		36200		36200

		36201		36201

		36202		36202

		36203		36203

		36204		36204

		36205		36205

		36206		36206

		36207		36207

		36208		36208

		36209		36209

		36210		36210

		36211		36211

		36212		36212

		36213		36213

		36214		36214

		36215		36215

		36216		36216

		36217		36217

		36218		36218

		36219		36219

		36220		36220

		36221		36221

		36222		36222

		36223		36223

		36224		36224

		36225		36225

		36226		36226

		36227		36227

		36228		36228

		36229		36229

		36230		36230

		36231		36231

		36232		36232

		36233		36233

		36234		36234

		36235		36235

		36236		36236

		36237		36237

		36238		36238

		36239		36239

		36240		36240

		36241		36241

		36242		36242

		36243		36243

		36244		36244

		36245		36245

		36246		36246

		36247		36247

		36248		36248

		36249		36249

		36250		36250

		36251		36251

		36252		36252

		36253		36253

		36254		36254

		36255		36255

		36256		36256

		36257		36257

		36258		36258

		36259		36259

		36260		36260

		36261		36261

		36262		36262

		36263		36263

		36264		36264

		36265		36265

		36266		36266

		36267		36267

		36268		36268

		36269		36269

		36270		36270

		36271		36271

		36272		36272

		36273		36273

		36274		36274

		36275		36275

		36276		36276

		36277		36277

		36278		36278

		36279		36279

		36280		36280

		36281		36281

		36282		36282

		36283		36283

		36284		36284

		36285		36285

		36286		36286

		36287		36287

		36288		36288

		36289		36289

		36290		36290

		36291		36291

		36292		36292

		36293		36293

		36294		36294

		36295		36295

		36296		36296

		36297		36297

		36298		36298

		36299		36299

		36300		36300

		36301		36301

		36302		36302

		36303		36303

		36304		36304

		36305		36305

		36306		36306

		36307		36307

		36308		36308

		36309		36309

		36310		36310

		36311		36311

		36312		36312

		36313		36313

		36314		36314

		36315		36315

		36316		36316

		36317		36317

		36318		36318

		36319		36319

		36320		36320

		36321		36321

		36322		36322

		36323		36323

		36324		36324

		36325		36325

		36326		36326

		36327		36327

		36328		36328

		36329		36329

		36330		36330

		36331		36331

		36332		36332

		36333		36333

		36334		36334

		36335		36335

		36336		36336

		36337		36337

		36338		36338

		36339		36339

		36340		36340

		36341		36341

		36342		36342

		36343		36343

		36344		36344

		36345		36345

		36346		36346

		36347		36347

		36348		36348

		36349		36349

		36350		36350

		36351		36351

		36352		36352

		36353		36353

		36354		36354

		36355		36355

		36356		36356

		36357		36357

		36358		36358

		36359		36359

		36360		36360

		36361		36361

		36362		36362

		36363		36363

		36364		36364

		36365		36365

		36366		36366

		36367		36367

		36368		36368

		36369		36369

		36370		36370

		36371		36371

		36372		36372

		36373		36373

		36374		36374

		36375		36375

		36376		36376

		36377		36377

		36378		36378

		36379		36379

		36380		36380

		36381		36381

		36382		36382

		36383		36383

		36384		36384

		36385		36385

		36386		36386

		36387		36387

		36388		36388

		36389		36389

		36390		36390

		36391		36391

		36392		36392

		36393		36393

		36394		36394

		36395		36395

		36396		36396

		36397		36397

		36398		36398

		36399		36399

		36400		36400

		36401		36401

		36402		36402

		36403		36403

		36404		36404

		36405		36405

		36406		36406

		36407		36407

		36408		36408

		36409		36409

		36410		36410

		36411		36411

		36412		36412

		36413		36413

		36414		36414

		36415		36415

		36416		36416

		36417		36417

		36418		36418

		36419		36419

		36420		36420

		36421		36421

		36422		36422

		36423		36423

		36424		36424

		36425		36425

		36426		36426

		36427		36427

		36428		36428

		36429		36429

		36430		36430

		36431		36431

		36432		36432

		36433		36433



Mean of all powerplants

Forebay El (MSL)

Date

Mean fish/hr

Forebay elevation (in ft)

Left, Right and Third Powerplants Entrained Fish March 1996-September 1999

0

1268.85

0.0739138342

1267.65

0

1265.55

0

1265

0.0244431245

1264.9

0.0723816127

1263.75

0.0929111088

1261.2

0.0747031434

1261.2

0.0496943367

1260

0.0756519327

1258.9

0.0199102446

1258

0.0769323199

1257.8

0.1226195631

1256.55

0.0503888967

1254.85

0.1936777815

1254.2

0.9306387124

1253.15

0.6778171485

1252.1

0.5057743198

1251.1

0.7546165599

1250.3

0.5599442706

1249.1

0.5821387407

1248

1.1631415994

1246.6

0.6486017507

1245.7

0.3547492784

1245.6

0.6955106136

1245.3

1.4838056902

1244.1

0.4778103646

1243.35

0.9361664159

1242.1

0.4927365115

1240.8

1.0378822624

1240

0.8215218616

1239.05

0

1238

6.0075803577

1236.6

3.2169832027

1236.05

1.235605826

1236

5.3894252933

1235.7

1.6498624738

1235.8

0.8630802617

1236.25

1.3050964744

1235.7

2.9868947352

1235.7

2.7564879937

1235.1

4.6050861605

1234.1

3.0493619457

1233.4

4.2645921063

1232.45

3.384299573

1232.1

2.5900502022

1231.8

2.3496873618

1231.2

4.2922407024

1230.2

5.4794690492

1230.7

0.8105121929

1230.7

0.9306706517

1230.85

1.5202709073

1231.15

1.7873242936

1231.4

1.6653158683

1231.6

1.345170998

1230.9

2.4590852414

1230.3

1.9797743611

1230.4

2.5913699674

1229.65

2.539678865

1228.7

2.4490250716

1228.3

2.1190732878

1228

2.0011477457

1227.6

1.5611989245

1227.55

1.2392159822

1227.8

2.370420464

1227.45

1.8732260969

1227.2

2.754312606

1227.95

1.8419996304

1227.65

2.3001398171

1227.7

3.9579507811

1228.9

15.3215937597

1229.8

8.3911566255

1230.35

11.2448830845

1231

8.5507093427

1232.2

10.125080932

1232.6

13.8334566826

1232.95

5.2680505616

1233.7

13.5214236792

1234.4

7.7052313828

1235.15

16.47924472

1236.6

4.1594429735
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