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a. Abstract 
This is an ongoing project sponsored by the Coeur d'Alene Tribe to complement ongoing stream enhancement projects to help protect wild fish stocks by restoring native habitats and improving the function of key watershed processes (NWPPC Program Measures 10.8B.20) and supplementing wild populations with artificial production.  Overall objectives are to increase production of westslope cutthroat trout in four target watersheds by removing and mitigating the causes of habitat degradation and supplementing the native population such that the resulting increased capacity for fish production can be realized as quickly as possible. 

To meet the need for off-site mitigation for fish losses on the mainstem Columbia River in a manner consistent with the objectives of the Council’s Program the Coeur d'Alene Tribe is proposing that the BPA fund the operation and maintenance of a trout production facility on the Coeur d'Alene Indian Reservation. The Coeur d'Alene Tribe also proposes that the BPA fund a monitoring and evaluation program consistent with the recommendations of the NWPPC and the ISRP reviews of the project during the 3-step process.  

The Coeur d'Alene Tribe Trout Production Facility is intended to rear and release westslope cutthroat trout into rivers and streams with the express purpose of increasing the numbers of fish spawning, incubating and rearing in the natural environment.  It will use the modern technology that hatcheries offer to overcome the mortality resulting from habitat degradation in lakes, rivers, and streams after eggs are laid in the gravel.  Supplementation of native fish stocks in conjunction with effective habitat restoration will be the primary means of achieving these biological goals. 

Overarching goals for the program include: 1.) Protection, mitigation, and enhancement of Columbia River Basin native resident fish resources. 2.)  Develop, increase, and reintroduce natural spawning populations of westslope cutthroat trout and bull trout into reservation waters.  3.)  Provide both short and long-term harvest opportunities for the reservation community.  4.) Sustain long-term fitness and genetic integrity of targeted fish populations.  5.) Keep ecological and genetic impacts to non-targeted fish populations to a minimum.  

Project specific goals for this proposal is: 1.) Collect, rear and spawn native westslope cutthroat trout in the facility, 2.) Incubate, raise and release progeny from collected broodstock, 3.) Conduct baseline fisheries assessments in affected watersheds prior to release of artificially produced fish, 4.) Conduct a monitoring and evaluation program sufficient to determine the effect of the hatchery fish on the wild population and to determine the effectiveness of the supplementation program in reaching the biological and harvest objectives of the Program, 5.) and, provide for short-term harvest opportunities through maintenance and operation of trout ponds located on the Coeur d'Alene Indian Reservation.

b. Technical and/or scientific background
The activities called for under this proposal provide partial mitigation for the extirpation of anadromous fish resources from usual and accustomed harvest areas and Reservation lands.  Supplementation efforts aim to increase the abundance and distribution of target populations through use of artificial production in conjunction with improvements in instream habitats and watershed processes critical to the survival of westslope cutthroat trout. The Coeur d'Alene Tribe Trout Production Facility is intended to rear and release westslope cutthroat trout into rivers and streams with the express purpose of increasing the numbers of fish spawning, incubating and rearing in the natural environment.  It will use the modern technology that hatcheries offer to overcome the mortality resulting from habitat degradation in lakes, rivers, and streams after eggs are laid in the gravel.  Supplementation of native fish stocks in conjunction with effective habitat restoration will be the primary means of achieving these biological goals. 

Biological objectives for wild adfluvial cutthroat trout in tributaries of the Coeur d'Alene Reservation include rebuilding adult populations to 75-100 percent of the optimum level.  This will be accomplished by achieving interim biological objectives (25 percent and 50 percent of optimum level) by the dates noted in the following table 1.

Table 1   Biological and harvest objectives for wild adfluvial cutthroat trout in tributaries of the Coeur d'Alene Reservation (from Cd’A master plan Peters et.al., 2000)

Tributary
Target Levela

(percent)
Escapementb

Target
Harvest Targetc


Biologicald

Objective
Year

Alder Creek
25
1,708
920
2,628
2007


50
3,416
1,840
5,256
2012


75
5,123
2,759
7,882
2016


100
6,831
3,679
10,510
Beyond

Benewah Creek
25
2,179
1,174
3,353
2007


50
4,357
2,347
6,704
2012


75
6,534
3,519
10,053
2016


100
8,713
4,692
13,405
Beyond

Evans Creek
25
984
530
1,514
2007


50
1,968
1,060
3,028
2012


75
2,951
1,589
4,540
2016


100
3,935
2,119
6,054
Beyond

Lake Creek
25
2,002
1,078
3,080
2007


50
4,004
2,156
6,160
2012


75
6,006
3,234
9,240
2016


100
8,008
4,312
12,320
Beyond

a  
Target level (percent) is defined as percent improvement over current conditions based on escapement target estimates.

b 
Escapement target is defined as the number of adult fish needed to fully seed available spawning habitat, given the following assumptions:

· Spawning is primarily restricted to 2nd order tributaries (CDA Tribe population data, 1994-1998);

· Usable spawning habitat comprises 4.1% of the total stream area in 2nd order tributaries, when averaged across the four target watersheds (CDA Tribe habitat assessment data, 1998);

· Potential spawning gravel was defined according to Magee et al. (1996) as patches of substrate at least 0.25 m2 in area with particles 2-35 mm in diameter;

· Average redd size is 0.15m2 (Magee et al. 1996).

· 1:1.6 male to female spawner ratio (IDFG 1998);

· 3 redds for every 2 spawning females (Scott and Crossman 1973);

c 
Harvest target is calculated as an exploitation rate of 35 percent.

d
Biological objective is the sum of escapement and harvest targets.

The total number of fish needed to fully seed available spawning habitat was calculated using the following equations:
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                 = Total area of 2nd order streams  *   0.04           Ave. redd size (0.15 m2)
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Target Species:

 westslope cutthroat trout

  Subbasin Goal 2:

 Compensate Tribes for extirpation of salmon in the upper Columbia.

  Subbasin Goal 1:

 Fully mitigate losses caused by hydropower development.
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                                  +                                 = Estimated total number of adult fish to fully seed available spawning area.
Overarching goals for the program include: 1.) Protection, mitigation, and enhancement of Columbia River Basin native resident fish resources. 2.)  Develop, increase, and/or reintroduce natural spawning populations of westslope cutthroat trout into reservation waters.  3.) Provide both short and long-term harvest opportunities for the reservation community.  4.) Sustain long-term fitness and genetic integrity of targeted fish populations.  5.) Keep ecological and genetic impacts to non-targeted fish populations to a minimum.

The Coeur d’Alene Indian Reservation encompasses 139,005 hectares (343,478 acres) in the panhandle section of north Idaho.  Lake and stream resources form the heart of the Reservation and have always been an integral part of Tribal culture.  Tribal peoples utilized abundant anadromous and resident fisheries within their aboriginal territory until the advent of large-scale land use changes by settlers and the construction of dams in the Columbia River system.  Since the extirpation of anadromous fisheries in the upper mainstem Columbia River and Spokane River basins, the Coeur d’Alene Tribe has relied solely on the resident fish resources of Coeur d’Alene Lake and its tributaries to supplement their traditional subsistence diet.

Historically, westslope cutthroat trout were the dominant salmonid in Coeur d'Alene Lake  and the surrounding streams of the Coeur d’Alene basin (Scholz et. al. 1985, Behnke and Wallace 1986).  Historic harvest by Tribal fishermen has been estimated at 42,000 trout annually (Scholz et. al. 1985).  This number decreased to 3,300 fish in 1967, a reduction of 92 percent (Mallet 1968). 

Recent efforts to document changes in the distribution of westslope cutthroat trout show significant reductions within Reservation watersheds when compared with the known historic range at various landscape scales (See Table 2).  Furthermore, as the result of persistent, adverse conditions, the average spawning escapements from target watersheds are thought to fall between the minimum viable population and the number of adults needed to produce 50 percent of the carrying capacity of stream environments (Lillengreen, Vitale et al. 1999).  To illustrate the extent of damage, the probability of persistence was calculated for several Reservation populations (See Table 3) using the methods described by Reiman and McIntyre (1993).

Table 2.  Historical and occupied range for westslope cutthroat trout (various sources).
Table 3.  Mean annual population estimates, the estimated mean annual variance in the infinitesimal rate of population growth, and probabilities of persistence over 100 years for westslope cutthroat trout populations monitored on the Coeur d’Alene Reservation.  The 95% confidence interval is shown in parentheses (From: Vitale et al. 1999).

Stream
Years

1996-98
Mean Annual

Population Estimate
Variance
Probability

Of

Persistence

Alder Creek
3
808
0.03 (0.02-0.04)
0.58

Benewah Creek
3
5,553
0.16 (0.04-0.36)
0.67

Evans Creek
3
2,675
0.33 (0.05-0.71)
0.45

Lake Creek
3
4,946
0.14 (0.02-0.26)
0.70

Despite the apparent instability of cutthroat trout populations in lower elevation tributaries to Coeur d’Alene Lake, preliminary genetic analyses of 16 populations show that relatively pure stocks exist in Reservation waters (Spruell et al. 1999).  Only minimal amounts of hybridization with rainbow trout (Oncorhynchus mykiss) have occurred and some populations show no hybridization at all.  For these same populations, allelic distributions, estimators of pair-wise divergence, and significance measures indicate little correlation between geographic distance and genetic differentiation (Knudsen and Spruell 1999).  Based on an island model of migration, the estimated rate of gene flow among populations is approximately seven individuals per generation (Allendorf & Phelps 1981).  However, this estimate is based on past conditions.  The current level of migration may be reduced since the number of migrants decreases in proportion to the reduction in population size.  Nevertheless, sufficient migration to prevent the loss of rare alleles has probably taken place in the recent past.

The level of genetic differentiation estimated in Coeur d’Alene cutthroat trout by microsatellites appears to be considerably less than estimates from other areas obtained using allozymes.  For example, across the range of the species, the estimated FST is 0.333 (R. F. Leary, pers. comm.).  Within the South Fork of the Flathead River, FST was estimated to be 0.150 (R. F. Leary, pers. comm.).  Both of these values were based on allozymes in which genetic distinction should arise more slowly.  Thus, the microsatellite-based FST estimates presented by Knudsen and Spruell (1999) appear to be quite low for westslope cutthroat trout.  However, levels of heterozygosity appear to be reasonably high, minimizing the possibility that inbreeding depression is currently a problem.

Based on the results of genetic research initiated by this project, it could be theorized that even though westslope cutthroat trout populations are not “strong”, they are not threatened to a large extent with hybridization.  Implications are that if the effect of habitat limiting factors can be reduced, then genetically pure populations would have a chance to recover.

The target watersheds in this proposal have a combined basin area of 34,853 hectares (86,123 acres) and include 529 kilometers (328 miles) of perennial and intermittent stream channel (See Table 4).  It appears that there are a number of factors that contributed to the decline of resident fish stocks within Coeur d'Alene Lake and the tributaries targeted by this proposal.  These factors include construction of Post Falls Dam in 1906, conversion of forested areas to agricultural and pasture lands, increased density of unimproved forest roads, loss of wetlands, and introduction of exotic fish species (Ellis 1932; Oien 1957; Mallet 1969; Scholz et. al. 1985, Lillengreen et. al. 1994, 1996; Peters et al. 1999).  Fragmented ownership presents a particular challenge to restoration efforts.  Tribal ownership represents less than 10 percent of the combined watershed area and private lots are generally less than 80 acres.  Private lands are heavily managed with land use consisting primarily of managed forest (53%), agriculture (25%), and grazed pasture (22%).  For the most part, these agricultural and pasturelands represent lands that were converted from forest and wetland cover types.

Table 4.  Basin morphometry of the Lake Creek, Benewah Creek, Alder Creek and Evans Creek watersheds (From: Lillengreen et al. 1998).

Characteristic
Lake Creek
Benewah Creek
Alder Creek
Evans Creek

Basin Area
36.1 mi2 (23,117 ac.)
58.5 mi2 (37,447 ac.)
26.6 mi2 (17,047 ac.)
13.3 mi2 (8,512 ac)

Basin Length
10.1 mi.
13.8 mi.
12.6 mi.
6.5 mi.

Basin Relief
3,077 ft.
2,534 ft.
2,690 ft.
3,278 ft.

Basin Perimeter
34.3 mi.
51.2 mi.
26.9 mi.
17.3 mi.

Relief Ratio
0.057
0.034
0.040
0.095

Channel Length*
95.0 mi.
136.5 mi.
68.4 mi.
29.0 mi.

Drainage Density
2.51 mi/mi2
2.33 mi/mi2
2.54 mi/mi2
2.18 mi/mi2

*Includes intermittent tributaries

On private lands, agricultural and forest practices that failed to consider water resources have contributed to the degradation of water quality and habitat suitability for resident salmonids through modification of hydrology, increased sediment transport and delivery, and alteration of riparian plant communities (Kootenai-Shoshone SCD 1991; Peters et al. 1999; CDA Tribe 1998).  Demand for agricultural production and timber products increased sharply following the homesteading of the Reservation, beginning in 1910.  In the Benewah valley, three splash dams and a flume were built in 1915 to float logs out of the watershed.  An estimated 50 MMBF of logs were harvested, principally from riparian areas, between 1915 and 1929 (Hodgson 1998).  Rail lines were developed in both Lake Creek and in Alder Creek to access valuable timber.  The Alder Creek Railroad was built and operated between 1913 and 1927.  Over its fourteen year operational history, some 300 MMBF of logs were sent to market by three or four logging camps with as many as 150 men per camp (St. Maries Gazette Record).  In the late 1930s to mid 1950s the USDA provided incentives for clearing nearly 8,000 acres of forest in the Lake Creek watershed alone (CDA Tribe 1998, 2000).  Consequently, the natural stream flow fluctuations characteristic of these low elevation watersheds was exacerbated (See Figure 1); the target watersheds exhibit extremely low flows in the summer and peak flows have increased by measurable amounts.  In the Lake Creek watershed, for example, peak flows have increased by an estimated 57% and 54% for the 50 and 100 year return intervals, respectively (CDA Tribe 1998).

Increased sediment loads from agricultural runoff and unimproved forest roads, and increases in water temperature due to riparian canopy removal may be two of the most critical problems currently affecting tributary populations of westslope cutthroat trout (Peters et.al., 1999). Lake and Benewah creeks are listed on the current 303(d) list revised in 1996 for sediment and temperature violations (USEPA, 1996).  Approximately 97 percent of cropland in the Lake Creek watershed is considered Highly Erodible Land (HEL) under the 1985 Food Security Act, and measured turbidity exceeds water quality criteria of 50 NTU during most significant runoff events (Bauer 1998).  Sheet and rill erosion on these highly erodible agricultural lands, as estimated by the KSSCD (1991) using the Universal Soil Loss Equation (SCS, 1975), was shown to be the primary transport mechanism (See Table 5).  Forest roads, another primary source of sediment, have proliferated in the target watersheds, with densities ranging from 3.4 – 5.7 miles/sq. mile.

Cutthroat trout are sporadically distributed in the Lake Creek, Benewah Creek, and Alder Creek watersheds during both the summer and fall seasons.  Abundance in the second order tributaries of Lake Creek and Benewah Creek are consistently much higher than in adjacent mainstem reaches, despite the effects of low flow conditions.  During base flow conditions, for example, cutthroat trout have been known to crowd into small, isolated pools (>15 fish/m2) located in cool tributaries, rather than face conditions of high water temperatures in mainstem reaches.  In contrast, favorable water quality conditions in Evans Creek result in a relatively even distribution of cutthroat trout.  Cutthroat trout abundance is consistently lowest in Alder Creek.

Alteration and/or conversion of forested riparian habitats have been especially dramatic in the target watersheds.  Agricultural uses, including grazing and cropping, have direct effects on 23%, 36%, 10%, and 60% of riparian habitats in the Alder, Benewah, Evans and Lake Creek watersheds, respectively (Coeur d’Alene Subbasin Summary 2000). General patterns of cutthroat trout abundance and distribution vary among the target watersheds and among years, but seem to be highly correlated to seasonal changes in water quality and quantity.  Measured water temperatures in Alder, Benewah, and Lake creeks regularly exceed 20°C in mainstem reaches during late summer months (Peters et al. 1999; Bauer 1998; Lillengreen et. al. 1996).  These increases in water temperature over time have reduced the range of resident salmonids to a fraction of its historic extent.  Within this new range, sediment has reduced the quality of both spawning and rearing habitats.  Recent population estimates for westslope cutthroat trout indicate that more than 80 percent of available habitat supports less than 2.8 fish/100 sq. meters, while the remaining headwater areas support populations that range from 2 to 15 times greater (Peters et al. 1999).  These headwater “strongholds” illustrate the resiliency of native fish populations and represent the potential for habitat and species recovery in the target watersheds.

Table 5.  Sediment budget summary for the Lake Creek watershed (From: CDA Tribe 1998).

Source
Amount generated (tons/year)
Delivery to streams (tons/year)
Percent of total delivery

Soil creep
1050
1050
7.7

Mass wasting
14000
840
6.2

Road system
5600
336
2.5

Cropland sheet and rill erosion
115070
10615
78

Cropland gully erosion
12100
726
5.4

Export




Sediment yield
NA
1500**
11

**Estimated export by Lake Creek, 11% of combined inputs

To address these problems, restoration efforts are necessarily targeting the most degraded lands under private ownership, and treating source areas as high priorities.  

Based on the analysis of limiting factors, gains from habitat restoration and protection alone will not achieve the goals set forth by the Coeur d’Alene Tribal Council to provide for self-sustaining populations and harvestable numbers of salmonids, in particular, westslope cutthroat trout.  Thus, the Coeur d'Alene Tribe Fish, Water, and Wildlife Program has proposed and is in the process of constructing a trout production facility to supplement native fish stocks in tributaries located on the Reservation, as well as, provide fish for an interim fishery in trout ponds.  These ponds, located around the Reservation, will provide harvest opportunities to the Reservation community while relieving fishing pressure on weak native salmonid fish stocks while restoration efforts take effect.  Ponds were constructed in isolated watersheds to eliminate the possibility of impacting any native fish populations.  This proposal represents the needs for ongoing operations and maintenance of the facility as well as off reservation baseline fish habitat information needed for monitoring and evaluation of the future supplemented fish stocks.

c. Rationale and significance to Regional Programs
Past mitigation within the Coeur d’Alene subbasin has occurred primarily through implementation efforts of the Coeur d’Alene Tribe as off-site protection, mitigation, enhancement and compensation activities called for under Section 4(h) of the Pacific Northwest Electric Power Planning and Conservation Act and the Northwest Power Planning Council Fish and Wildlife Program.  The activities called for under this proposal provide partial mitigation for the extirpation of anadromous fish resources from usual and accustomed harvest areas and Reservation lands.  Additional mitigation is also occurring to address impacts to resident fish and wildlife populations and habitats attributable to development of the Federal Columbia River Power System (Goal 1, Objective 1 and Goal 2, Objective 1: Coeur d’Alene Subbasin Summary 2000). The relationship of all related projects to the subbasin summary and each other is presented in Table 1. 

This project shares the FWP objectives of: maintaining biological diversity in the Upper Columbia River basin; maintaining genetic integrity by preserving wild fish stocks; providing needed habitat protection; and increasing run sizes and resident fish populations by implementing effective restoration projects.  The priorities and objectives of this proposal are described in the 1995 Fish and Wildlife Program [10.8B.20].

Within the Coeur d’Alene subbasin, Coeur d’Alene Lake serves as the principle focal area for the interaction of migratory, resident fishes and the dispersal of genetic material.  It is widely accepted that the persistence of species is linked to the resilience of local populations as well as to the condition, structure, and interaction of populations and habitats at larger scales (Soule 1987; Rieman and McIntyre 1993). The efforts of this project have helped illustrate that migration of individual westslope cutthroat trout over time has prevented the loss of rare alleles in low elevation populations (Knudsen and Spruell 1999; Spruell et al. 1999).  Furthermore, preservation and recovery of the genetically pure populations found in the tributaries addressed by this proposal serves an important role in preserving the genetic integrity of native fishes in the subbasin as a whole (Goal 3, Objective 2: Coeur d’Alene Subbasin Summary 2000).

Habitat degradation caused by overgrazing, road construction, timber harvest and agriculture has adversely affected instream habitat and riparian and floodplain function in streams on the Coeur d’Alene Indian Reservation and throughout the Coeur d’Alene subbasin.  Low summer stream flows, high water temperatures, poor bank stability, sedimentation and a lack of instream and riparian habitat diversity limits trout production and rearing capacity in all but the upper tributaries within the target watersheds (Coeur d’Alene Subbasin Summary 2000; Lillengreen et. al. 1996; Peters et al. 1999).  Despite these challenges, wild fish stocks still persist in each of the target watersheds and demonstrate an ability to respond positively to restoration projects.


Figure 1. Logic Path for BPA Project 199004402  Coeur d'Alene Tribe Trout Production Facility and for related projects in the Coeur d’Alene subbasin.

Projects called for under this proposal and the related 199004400 are prioritized for implementation in the most critical habitat areas using widely accepted techniques.  Riparian and upland plantings are carefully selected from local, native propagates to maintain and increase diversity.  Four years of intensive implementation efforts has resulted in cooperative relationships with more than twenty-five landowners and eight partnership agencies.  Much work still needs to be accomplished.  With continued funding we anticipate: protecting and enhancing one to two miles of stream channel each year; reducing sediment transport and delivery to streams from highly erosive upland areas; increasing infiltration of water in riparian wetlands; and providing continued protection, maintenance and monitoring of existing projects.

Planning for project implementation is coordinated on a watershed basis that includes the participation and involvement of private landowners, state and federal agencies, and other Tribal programs.  Significant progress was made in recent years to integrate stringent protection measures for riparian dependent resources into management plans adopted by the Coeur d’Alene Tribal Council.  Additional efforts detailed in our program call for development of consolidated memoranda of agreement to address forest road standards and guidelines and schedules for road closure and obliteration on Tribal and privately owned forestlands within the Reservation boundaries.  Furthermore, this project serves as a model for adaptive management through implementation based on watershed assessment and limiting factor analysis, sharing data and objectives with partnership agencies and private landowners, and incorporating effectiveness and trend monitoring to evaluate project responses.

The recent ESA listing of bull trout in June, 1998 and the petition to list westslope cutthroat trout across its range has led to increased recognition that habitat degradation must be reversed to promote species recovery efforts (IDFG 1996; State of Idaho Bull Trout Conservation Plan 1996; USFWS 1998; USDA 1996).  Because private ownership comprises more than 90 percent of the area within the target watersheds, enhancement efforts must necessarily target these lands.  Existing federal programs sponsored by the Farm Service Agency and Natural Resource Conservation Service complement the efforts of this project by providing cost-share monies to implement Best Management Practices on agricultural lands.  Other grants administered by the Tribe (e.g., EPA 319 and 106 grants) leverage additional funding to increase the scope of this project.  The Coeur d’Alene Tribe Fisheries Enhancement Projects have become a logical and integral part of species recovery in the subbasin by implementing projects that establish long term riparian and instream habitat protection on both private and Tribal lands within the Reservation.

d. Relationships to other projects 
BPA Funded Projects

· Project # 199004400 – Implement Fisheries Enhancement Opportunities on the 
Coeur d'Alene Reservation
This is an ongoing resident fish substitution project funded through the Bonneville Power Administration to mitigate for lost anadromous fishing opportunities resulting from the construction and operation of Grand Coulee Dam.  Activity associated with the project began in 1987, when the NPPC amended the Columbia River Basin Fish and Wildlife Program to include baseline stream surveys of tributaries located on the Coeur d'Alene Indian Reservation [section 903 (g)(1)(B)].  Initial work used a modified Missouri method (Fajen and Wehnes 1981) to rank reservation streams according to their potential for habitat development for westslope cutthroat trout and bull trout.  Four streams (Alder, Benewah, Evans, Lake Creeks) were identified as having the best potential for restoration and targeted for further study.  Ongoing data collection efforts in combination with baseline information help to promote an adaptive management strategy (as described in section 2.2H of the NPPC F&W Program) in this project.  Habitat and population information collected during the initial baseline investigations was used to produce a limiting factor analysis, which helps prioritize restoration activities.

· Project # 199004401 – Lake Creek Land Acquisition and Enhancement

This project is part of an ongoing effort by the Coeur d'Alene Tribe and the Bonneville Power Administration to protect, enhance, and maintain high value fish and wildlife habitat in the Lake Creek Watershed.  The project involves the enhancement and long-term operation and maintenance of approximately 70 acres of emergent wetlands at the mouth of Lake Creek and 180 acres of associated forested/riparian wetlands.  This area is one component of a recent 2100 acre acquisition that was funded by the Bonneville Power Administration to partially mitigate for resident fish and wildlife losses attributed to the Grand Coulee and Albeni falls hydroelectric facilities.  All activities on the project site complement ongoing habitat restoration work in the Lake Creek Watershed and help to establish a precedent for watershed management efforts on the Reservation.  The enhancement and protection of wetland, riparian, and upland areas will provide measurable improvements in channel stability, sediment abatement, water quality, habitat availability, and suitability for wildlife and fish.

· Project # 9206100 – Albeni Falls Wildlife Mitigation Project

Albeni Falls Wildlife Mitigation Project is a cooperative, multi-agency wildlife mitigation project developed and coordinated through the Albeni Falls Interagency Workgroup.  Implementation efforts are focused at providing in-kind mitigation for habitat types impacted through the construction and inundation of Albeni Falls Dam.  Target habitats identified for protection, restoration, and enhancement efforts include riparian corridors, wetlands, floodplains and scrub-shrub habitats.  Mitigation parcels are currently being pursued on the Coeur d'Alene Reservation through the Albeni Falls Wildlife Mitigation Project.  This project will continue these efforts to develop functional native fish and wildlife habitats on the Coeur d’Alene Indian Reservation.

EPA Funded Projects

· EPA provides funding to the Coeur d'Alene Tribe Water Resource Program to monitor surface water quality of streams, conduct watershed assessments, and provide the frame work for Total Maximum Daily Load (TMDL) development on the Reservation under section 106 of the Clean Water Act.  Monitoring is conducted at 25 sites within the Reservation including 19 sites within the Coeur d’Alene Lake Basin.  Data is compiled and used to supplement the analysis of fish and macroinvertebrate abundance and distribution on the Reservation.  Data on temperature, discharge and turbidity, in particular, are important in evaluating restoration project effectiveness and coupled with landscape analysis and GIS modeling, provide the necessary information to formulate watershed assessments.  Annual funding for this grant was renewed in FY2000 and should provide approximately $50,000 per year with annual renewal.  

· EPA provides funding to the Coeur d'Alene Tribe Water Resource Program for implementing projects for non-point source pollution control under section 319 of the Clean Water Act.  Examples of projects that can be funded include most BMP’s for agriculture, forestry (particularly roads), riparian restoration, and wetland restoration and creation.  Contract awards have ranged from $100,000 to $164,000 during the past funding cycles. 

USDA Funded Projects

· The USDA awarded a $360,000 research grant to scientists at the University of Idaho and Washington State University to study watershed restoration on the Coeur d’Alene Indian Reservation.  Scientists on the research team represent the physical sciences, rural sociology, agricultural economy, ecology and conflict resolution.  The grant will provide indicators of restoration success through stream sampling, cost-benefit analysis, and evaluation of landowner attitudes toward erosion control and water quality protection.  The study will continue through September 2001.

· A current project designed to study and develop the watershed restoration process in Lake Creek has been implemented with funding from the USDA (Boll et al., 2000).  Related studies will address a key habitat issue that has not been fully addressed in the past within the Lake Creek watershed, namely, the restoration of salmonid spawning habitat impacted by excess fine sediment at the reach scale.  To accomplish this, the following objectives have been identified and are being addressed: (1) determine the feasibility of natural flows to perform sediment maintenance, and (2) determine what reductions in fine sediments from observed are required to increase embryo survival to an acceptable level.

Coeur d’Alene Tribe Funded Projects

· The Tribe is initiating the development of an Integrated Resources Management Plan (IRMP) with funding assistance from the USEPA General Assistance Program, USDI Bureau of Indian Affairs, Administration for Native Americans, and Department of Health and Human Services.  The Tribe’s natural resource department is taking the lead on the project, with participation coming from all Tribal programs and departments.  Goals of the project are to create a common vision for the future use and sustainability of Tribal natural, environmental and cultural resources; provide clear goals and objectives to reach the Tribe’s common vision; and coordinate the management of tribal natural, environmental and cultural resources.  Direct benefit will come to the BPA project: Implement Fisheries Enhancement Opportunities through adoption of standards and guidelines for the protection of fish and wildlife resources, and through identification and remediation of conflicting management practices.  The IRMP is the first Tribal management plan that will encompass all natural resources and environmental elements on the Reservation.

· The Coeur d’Alene Tribe Education Department funds a summer internship program for high school students interested in natural resources management.  The Fisheries Program supervises 3-5 of these interns each year and benefits by using them in tree planting and fence building projects, among other things.  Several graduates of the internship program have continued working on restoration projects as seasonal technicians.  It is expected that some of upcoming new interns, as well as employees who started as interns, will work on aspects of projects associated with this Proposal.

· The Names – Stories Project aims to produce GIS maps accessible via computer that are labeled with place names in the Coeur d’Alene language, which are usually derived from a feature of the landscape.  Map locations will be linked to personal stories from Tribal elders about the areas that they describe.  These stories often incorporate an interaction with some landscape or biologic feature and can offer insights into historical conditions. 

Kootenai/Shoshone Soil Conservation District

· The Kootenai/Shoshone Soil Conservation district received a $900,000 grant in 1991 under the State Agricultural Water Quality Program (SAQWP) to be used over a 14 year period.  The grant is used to implement best management practices in the upper Lake Creek watershed for reduction of non-point source non-irrigated cropland erosion.  A considerable amount of momentum has been generated to promote restoration work through integration of this grant with BPA funding.  Cost sharing, as well as sharing of technical expertise, has led to implementation of wetlands enhancement projects and planting of trees to restore native upland forest on formerly cropped land.

Idaho Department of Fish and Game

· The Idaho Department of Fish and Game has managed native and introduced fish species primarily through the use of fishing regulations.  Restrictive regulations were first used to limit harvest of native cutthroat trout in the St. Joe River drainage in 1970.  Basin wide cutthroat regulations were adopted in 1988.  In 2000, cutthroat regulations in the Spokane River drainage were modified to be more restrictive while reducing regulation complexity.

· The Idaho Department of Fish and Game monitor’s cutthroat and bull trout abundance with both snorkeling and electrofishing surveys in the Coeur d'Alene and St. Joe River drainages.  Snorkeling trend transects have been surveyed since 1970 and electrofishing transects have been surveyed since 1995.  Bull trout redd counts in the Upper St. Joe have been conducted since 1992.

· The Idaho Department of Fish and Game historically stocked rainbow trout over much of the watershed to enhance sport-fishing opportunity.  Stocking of non-native trout has been greatly reduced and is now limited to a total of 28,000 catchable rainbow trout in specific reaches of river.  Since 1998, all of these fish have been sterile triploid rainbow trout produced by heat shocking the eggs.  Stocking is being shifted to catch-out ponds built near traditional stream fishing areas.  The Department has been working primarily with the U.S. Forest Service to build new ponds along the Coeur d'Alene River.

e. Project history (for ongoing projects) 

The initial measures for establishing a Coeur d’Alene fish production facility for native trout were amended into the Northwest Power Planning Council's (Council) in 1987.  First steps in this process included a baseline stream survey of tributaries located on the Coeur d'Alene Indian Reservation [section 903 (g)(1)(B)].

In 1994, the Council adopted the recommendations of the Coeur d'Alene Tribe to improve the reservation fishery that were based on the baseline stream surveys.  These recommendations included: 1.) Implement habitat restoration and enhancement measures in Lake, Benewah, Evans, and Alder creeks; 2.) Purchase critical watershed areas for protection of fisheries habitat; 3.) Conduct an educational/outreach program for the general public within the Coeur d'Alene Indian Reservation to facilitate a “holistic” watershed protection process; 4.) Develop an interim fishery for tribal and non-tribal members of the reservation through construction, operation and maintenance of five trout ponds; 5.) Design, construct, operate and maintain a trout production facility, and 6.)  Implement a five-year monitoring program to evaluate the effectiveness of the hatchery and habitat improvement projects (see Program Sections: 10.8B; 10.8B.1; and 10.8B.20).  The master plan (Peters et.al., 2000) submitted to the Council by the Tribe addresses all of these recommendations to some extent, but focuses especially on recommendations 4, 5 and 6.

In July 1997, Congress directed the Council to conduct a review of all federally funded fish hatchery programs in the Columbia River Basin. As this Artificial Production Review (APR) for the Columbia River Basin proceeded, the Council called for artificial production initiatives to be reviewed at three significant stages in development – conceptual design (Step 1, conceptual planning and development of a master plan and approval), preliminary design (Step 2, preliminary design and cost estimation, as well as environmental [NEPA and ESA] review), and final design (Step 3, final design review prior to construction).  This interim process was developed to respond to concerns of the Independent Scientific Review Panel regarding planning and implementation of artificial production projects as well as other Council concerns.  This project is following this process.

The Council adopted the APR report (Document 99-15) at its October 13, 1999 meeting.  This report contains a set of policies intended to guide the use of artificial production in the future as well as recommendations for how to implement the policy reform.  The Council intends to continue to use the three-step process for review of proposed new artificial production programs while incorporating the APR recommendations, as appropriate.  The Council believes that the substantive elements of that review process have been improved by the recently adopted APR report, and that the APR reflects the best available science on this topic.  As such, the Coeur d'Alene Tribe Trout Production Facility has taken into account the contribution of the APR report in the current process.

On November 15, 1999 the Coeur d'Alene Tribe submitted to Council a master plan, as the first step in the three-step review process.  The role of the Coeur d'Alene Trout Production Facility is mitigation for the loss of anadromous fish harvest as a result of elimination/blockage of salmon habitat through construction and operation of Grand Coulee Dam.  Additionally, given the extent of habitat loss from the encroachment of man into the riparian and adjacent lands of tributaries on the Coeur d'Alene Indian Reservation, it is unlikely that natural production in a recovered ecosystem would support all tribal subsistence, and sports harvest interests.

Planning to date has cost $299,490 and includes master plan completion and submittal, conceptual engineering designs and costing, partial staffing to complete necessary work for the submission of the master plan and to provide appropriate training for future hatchery personnel, and genetic analysis.  Earlier efforts that assisted in the development of this project were covered in several projects these cost are not reflected in the above cost.  Additional planning expenses include costs for compliance with National Environmental Policy Act (NEPA), staffing costs, planning costs associated with Step 2 and 3 for preliminary and final designs, and construction management.  The amount currently budgeted for these activities are $651,781 through September 2000.  However, the estimated total cost of completion for this phase of the project will be $932,221 and will take until the Summer of 2001.


Construction of the Coeur d'Alene Trout Production Facility is estimated to cost $3,545,000.  This includes the following items, construction of the facility, construction of four acclimation sites, construction of expansion of the well field to meet water needs and a 10 percent design and a 10 percent construction contingency fund.  This cost does not reflect land acquisition costs for the acclimation sites or for the well field expansion sites or easement costs related to water delivery system.  Land acquisition and easement costs are estimated to be about $64,000.  Annual operation and maintenance costs after all facilities are fully developed would cost about $401,000, excluding additional start up costs.  Monitoring and evaluation is estimated to cost about $300,000 annually.  

The Coeur d'Alene Tribe stresses the need to restore the natural functions of the Coeur d'Alene subbasin ecosystem that produce salmonid fishes, as opposed to circumventing natural ecological processes.  The Coeur d'Alene Tribal Fish, Water and Wildlife programs are based on watershed management that equally protects and enhances fish and wildlife resources throughout the Reservation.  Adfluvial cutthroat trout are the target species for supplementation. They are species of special concern throughout the region. This program will participate in as well as help to develop any recovery plans for ESA listed species located on the Reservation or affected by activities conducted.

The proposed project will address partial mitigation (out-of-place, out-of-kind) for anadromous fish losses in the Upper Columbia River basin through a resident fish substitution program
. The Coeur d'Alene Tribe Trout Production Facility construction project is one of many ongoing efforts directed at mitigating losses attributed to construction of Grand Coulee and Chief Joseph Dams.

The artificial production program will be designed to produce 10,000 catchable sized rainbow trout for the five catch out ponds and up to 100,000 fingerling cutthroat trout for restoration efforts in the target tributaries (i.e. Alder, Benewah, Evans and Lake creeks).  The hatchery will also support up to 2000 adult cutthroat trout for use as broodstock (Table 1).

Table 1.
Maximum Production Capacity of Coeur d'Alene Trout Production Facility (reprinted from Cd’A Master Plan  Peters et.al., 2000)

Number of Fish
Ave. Size/ Ave Weight
Species/Life Stage
Pounds Produced Annually 

2,000
20 inch/2.8 lbs.
CTT/ Broodstock
5,600 lbs.

100,000
4 inch/22.6 lbs. per 1000
CTT/ Fingerling
2,260 lbs.

10,000
12.5 inch/780 lbs. per 1000
Rainbow Trout/ Adult
7,800 lbs.

Total  122,000


14,660 lbs.

Broodstock will be collected from each of the four target tributaries.  These fish will be collected as migrating juveniles and held until adults in order to minimize affects on the natural populations.  Each year, initially, 100-200 juveniles will be collected from the same sites in the target watersheds.  These fish will be individually marked and placed into separate raceways.  As these fish mature they will be used as broodstock.

Westslope cutthroat trout will be initially stocked as juveniles.  They will be placed in a stream fed acclimation pond adjacent to the individual target tributary and allowed to leave the pond on their own volition.  If adult returns are poor from this stocking strategy then other types of stocking will be experimented with (i.e. fry plant).  Certified eyed rainbow trout eggs will be purchased and raised in the hatchery.  When ready the fish will be outplanted into the five catch out ponds.  As fish are removed from the pond, more will be added with a maximum of up to 2,000 per pond annually.

The monitoring plan as outlined in the master plan will be revised and amended to address the insights gained from the effort.  In the face of scientific uncertainty, monitoring and evaluation provides this insight into the actual result of an action, as well as, explains the outcome in achieving predicted results. The Coeur d’ Alene Tribal Fish, Water and Wildlife project biologists and managers will initiate an artificial production program that will ensure the experimental studies provide reliable results, and that risks associated with uncertainties are minimized.

Expected benefits from the Coeur d'Alene Tribal Trout Facility include:

· Production of up to 10,000 catchable sized rainbow trout for stocking in five Tribal catch out ponds.

· Increases in the current distribution of westslope cutthroat trout on the Reservation and in Coeur d'Alene Lake.

· Using habitat restoration in conjunction with supplementation to increase the abundance of westslope cutthroat trout on the Reservation and in Coeur d'Alene Lake.

· Reduce the risk of extinction for westslope cutthroat trout in the four target tributaries such that there is a 95 percent probability of persistence over 100 years for each target tributary.  

· Increase harvest opportunities by Tribal members and the Reservation community.

· Provide over 20,000 angler hours of opportunity with a catch rate of 0.5 fish/hour at the five Tribal catch out ponds annually.

The proposed facility will contain an indoor central incubation and early life stage rearing facility.  This building will also house the main offices, wet and dry analytical laboratory, and interpretive center.  Four outdoor production raceways will be constructed to hold juvenile fish until they are ready to move to the satellite acclimation facilities.  In addition, four raceways will be constructed to hold broodstock from each of the four tributaries.  Four offsite satellite acclimation facilities will also be constructed to hold the fish for acclimation and volitional releases.

Two earthen grow out ponds to support the rainbow trout for the catch out ponds will be constructed.  Rainbow trout will be kept in the grow out ponds for an additional period.  These ponds will serve as a distribution center for the rainbow trout until they are outplanted into the five catch out ponds.  The rainbow trout grow out ponds will be approximately 75 feet wide and 190 feet long each.  Total pond depth will vary from 15 ft at the supply end to 16 ft at the drain end to facilitate drainage

This proposal describes an ongoing mitigation project in its first full year of operation thus, previous results are scant and project history focuses on planning and what we are going to accomplish. However, this project is the culmination of ten years of preliminary work conducted by BPA Project 199004400, entitled Implement Fisheries Enhancement Opportunities on the Coeur d’Alene Indian Reservation.  Project 199004400 has been underway since 1990.  Annual funding for this project has averaged $442,342 and total costs from 1990 through 2000 were $4,423,416.  For the period 1995-2001, this project will supplement regular program funding with more than $900,000, with monies coming from EPA Clean Water Act Grants, an EPA Environmental Education Grant, a USDA research grant, and State Agricultural Water Quality Program funds, among others.  Since 1997, landowner contracts have provided for additional cost shares where private landowners provide long term maintenance of projects.

Previous project reports include: annual and biennial project evaluation reports 1990, 1991, 1992, 1993-94, 1996-97, 1998 (Graves, et. al. 1992; Lillengreen et. al. 1993; 1994; 1996; Vitale et al. 1999); Tribal management plan for enhancement of resident fisheries (Lillengreen et. al. 1998); a supplementation feasibility report (Peters et al. 1999); Trout Production Master Plan (Peters et al. 1999); a stock assessment for westslope cutthroat trout (Peters and Vitale 1999); and two reports on genetic analysis of westslope cutthroat trout in tributaries of Coeur d’Alene Lake (Spruell et al. 1999 and Knudsen and Spruell 1999).  A biennial report for 1999-2000, evaluating restoration projects and monitoring efforts, is currently being prepared.  Information derived from this project has also been disseminated through project presentations given to the American Fisheries Society (Vitale 2000) and Idaho Academy of Sciences (Peters 1999), at conferences on native species and habitat restoration (Vitale 1999; Vitale 1997), and at numerous regional caucuses sponsored by NWPPC, CBFWA and BPA.

Physical and biological surveys incorporated measures of stream bank and bed stability, riparian condition, land use, urbanization, migration barriers, water quality, stream flow, substrate suitability, channel modification, relative abundance estimates, and macroinvertebrate densities (Fejen and Wehnes 1981).  Four streams (Alder, Benewah, Evans, and Lake Creeks) were identified as having the best potential for habitat restoration and species recovery and targeted for further study.

Between 1992 and 1994 watershed assessment techniques were used in the target drainages to identify priority areas for restoration by examining sediment routing (Washington Forest Practice Board 1992; Kappesser 1992), channel function and stability (Rosgen 1994; Pfancuch 1975;), instream habitat composition (Bisson et. al. 1981), riparian function (Platts et. al 1983), as well as the abundance and distribution of target species.  Parameters looked at included: number of pools, riffles, and secondary channels; large organic debris volume; riparian vegetation diversity and stream canopy closure; land use practices in floodplain areas; and water quality parameters.  Measures of substrate composition and percent fines were also used as habitat quality indicators.  Biological assessments included trout population and biomass estimates, individual stock assessments, and quantification of macroinvertebrate populations (Plafkin et. al. 1989).

It was determined that in all four target streams base flow, summer water temperature, and fine sediment are limiting the quality of trout habitat.  Average annual base flows of less than 25% of average annual flows were reported in all streams.  Temperatures above those values reported as optimal were recorded in each of the four streams.  Non-point source sediment runoff is also considered limiting in all four drainages.  Average % fines for all streams were above the recommended 10% fines value.  It was determined that habitat degradation (a result of the cumulative effects of many land use practices), as well as, introduction of exotic salmonid fish species has caused the extinction of bull trout and severely depressed native populations of westslope cutthroat trout.  Land use practices have altered natural ecosystem processes with which native fishes have evolved.  This alteration has created conditions less favorable for native salmonids and more favorable for introduced exotics, as well as, less desirable native fishes.

Demonstration projects were implemented in 1995 and 1996 with the cooperation of private landowners.  A primary objective of these first projects was to evaluate the application of a variety of techniques to specific watershed conditions.  Passive regeneration techniques, using riparian exclosure fencing as the primary method, were subsequently adopted to restore degraded habitat.  This has been proven in other studies to be an effective means of improving riverine/riparian habitats (Beschta et. al. 1991; Platts 1990).  Active remediation techniques using plantings, bioengineered stream bank protection, and placement of instream structures made from native materials have also been used when natural processes have been deemed unlikely to result in recovery within a desired time frame.  To date over 42 individual habitat restoration projects have been completed as a result of this project.  A more detailed project history and statement of results is contained in the project proposal narrative for project # 199004400.

f. Proposal objectives, tasks and methods
Section 5. Construction/Implementation phase


Objective 1. 
Collect, rear and spawn native westslope cutthroat trout, utilize as                           broodstock.

Task 1a.      Capture/collect emigrating juvenile westslope cutthroat trout.

Methods:   Emigrating juvenile westslope cutthroat trout captured utilizing a modification of the juvenile downstream trap found in Conlin and Tuty (1979). 

Task 1b.   Rear captured juveniles for future propagation efforts.

Methods:    Captured emigrating juveniles to be utilized for future propagation efforts are transported via a transport truck to the trout production facility.  Newly recruited juveniles are held in isolation/quarantine for duration of six to nine months to determine their fitness. Fish that are deemed fit are reared/housed in brood ponds until they mature (Peters et. al. 2000). 


Task 1c. Spawning of the broodstock. 

Methods:   Eggs and milt mix in a stainless steel bowl, which contains a ten-percent saline solution, the solution amount is approximately one ounce per bowl. This saline solution aids in sperm mobility.

Fish are netted into a trough that has approximately one heaping tablespoon full of methane tricanesulfonate (MS-222), one cup of rock salt, and approximately 20 gallons of water. The MS-222 sedates the fish, the salt reduces/aids in stress management, and the water is the solvent and medium for the drugs to be administered to the fish.  

First, two to three males are stripped of milt into the saline solution, then females are stripped of their eggs into the saline solution with the milt. During the spawning efforts if approximately three minutes pass during the same batch, more milt is required to ensure fertilization. 

After the batch is completed, eggs mixed with the milt are transferred to a common bucket. The common bucket is then rinsed with clean fresh water.  The rinsing is to expel excess milt and sub-par eggs (eggs that aren’t viable). 

Freshly rinsed fertilized eggs are combined in a five-gallon bucket. This five-gallon bucket is either filled or partial filled from the days’ spawning efforts. This bucket when filled or partially filled is transported to the hatchery, although during transportation of the fertilized eggs they are covered/shielded with an raincoat to protect them from ultra violet radiation, which is believed to be harmful to reproductive parts. Fertilized eggs are water hardened for approximately one hour.  After water hardening eggs are disinfected with an iodine solution that is adjusted for pH, approximate duration of ten minutes.  After disinfecting the fertilized eggs they are enumerated and placed into incubators following specific numbers from manufactures instructions.    

Objective 2. Incubate, rear and release progeny into targeted streams.


Task 2a.   Incubate fertilized eggs in vertical stack type trays (Heath tray type).   


Methods:  Incubating fertilized eggs are provided with fresh water supply, with the top tray of each stack utilized for silt collection and a mixing stage fungal treatment, a formalin solution.  The eggs inspected daily to determine the status of their development.  When present, dead or dying eggs (opaque in color) are removed and enumerated for historical use.  Incubating eggs are also shocked by placing the incubating eggs into a bucket and poured from one bucket to another at approximately waist height and filled approximately one third with clean water and the process repeated thee times.  Shocking the eggs has little effect on strong viable eggs, but causes inferior eggs to die.  Shocked eggs after a few days are separated and enumerated with an electric egg-sorting machine.  Fugal treatments are continued daily until the first signs of hatches are observed.  

Task2b.  Rear newly hatched progeny


Methods: Newly hatched progeny will be placed in fiberglass troughs in hatchery building where they are trained on feed.  After progeny are trained on artificial feed they will be placed in production raceways.  

Task2c.  Release progeny into targeted streams.


Methods: Reared progeny at an approximate size of four inches are transported to acclimation ponds on targeted streams via transportation truck designed to transport live fish.  Fish will be held for volitional release beginning about two months after transport.  Fish will be flushed from the acclimation pond when acclimation pond temperatures raise above 15 C.

Section 6. Operation and Maintenance phase

Objective 1. Facilities maintenance 

Task 1a. Facility Operation and Maintenance 

Methods: 
Due to the complexity of the reuse system, staff are to be trained to service minor components of the system and major components serviced by qualified personnel if required.

Task 1b.  
Perform routine maintenance and servicing on ground water (well)  system. 

Methods:
Staff are to be trained to service minor components of the system and major components serviced by qualified personnel if required.
Task 1c  
Identify annual facility electric and utilities costs.

Methods:
Annual budgets will be produced estimating costs.
Task 1d.  
Purchase additional water (approximately 20gpm) to supplement ground water supply.  

Methods:
The town of Worley, ID will be contracted to supply 20 GPM continuous feed water from their supply to support the facility.  The system will be tied directly into the hatchery water supply.  The system will be capable of supplying up to 60 GPM in the event of an emergency.

Objective 2. 
Perform maintenance at each pond site as a safety measure for the public.

Methods:
Due to high fishing pressure on the rainbow trout ponds, weekly maintenance is required to maintain safety and aesthetics.  Grass will be mowed, trash will be picked up and trashcans will be dumped on a weekly basis.  Docks will be maintained for safety and to allow access for disabled anglers.

Section 7.  Monitoring and Evaluation phase

Objective 1.
Evaluate effectiveness of Rainbow trout stocking program.

Task 1a.
Conduct creel census and public opinion surveys for all ponds in the program to determine angler use and attitudes.

Methods:
A stratified random sampling method and a roving creel survey will be used to survey the public following the methods described by (Malvestuto, 1983).  A standard form will be design to allow for an unbiased creel census to be conducted at all put and take ponds with in the Coeur d'Alene Reservation.  Information to be gathered will include number of fish caught, duration of fishing, if the angler was satisfied or dissatisfied with the size of the fish and aesthetics of the site.

Task 1b.
Calculate population estimates of remaining fish at each pond as a measure of fishing pressure.

Methods:
Each pond will be seined two times annually, at least one week apart at the end of the season, in order to perform population estimates.  Three pulls will be made at each pond and all fish sampled will be marked with a fin clip to allow for easy identification.  Because the fish will be planted only lengths will be recorded on them to minimize handling time and monitor growth.  A simple proportional population estimate will be made using the percentage of marked fish vs. unmarked fish captured during the second seine. 

Task 1c.
Part of our public outreach program is to construct information boards.

Methods:
This will be a project for the summer youth interns hired during the summer months.  They will be instructed to build information boards that will be displayed at each pond site.  The boards will provide information on fishing season, fishing limits and other local information.

Objective 2. 
Evaluate the existing compensatory harvest opportunities on the Reservation.

Task 2a
Review existing management plan and make adaptive changes to ensure that fishing pressure on wild stocks remains at acceptable levels.

Methods:
Results from 1a and 1b will all us to evaluate catch per unit effort (CPUE) and the fishing effort that each of the ponds receives from anglers.  CPUE will allow us to estimate total harvest or harvest by species over a specified time period, obtain an index of stock abundance for particular species, and to measure fishing quality or fishing success (Malvestuto, 1983).  Fishing effort will be based on angler count data.

Objective 3.
Conduct limiting factor analysis for hatchery westslope cutthroat trout in Coeur d'Alene Lake.

Task 3a.
Coordinate with local agencies to gather baseline predator prey relationships between large piscivorous fish and their prey located in Coeur d'Alene Lake.  

Methods:
The Coeur d'Alene Tribe Fisheries Program in coordination with the Idaho Department of Fish and Game will gather baseline predator prey relationships in Coeur d'Alene Tribe ceded territories.

Shoreline Electrofishing

Any personnel serving as electrofishing team leaders must demonstrate knowledge of the principles and techniques of electrofishing.  Team leaders will be considered knowledgeable of the principles and techniques of electrofishing upon satisfactory completion of the National Fisheries Academy course, Principles and Techniques of Electrofishing.

Electroshocking, gillnetting and beach seining along with the sampling schedule is designed to capture data related to significant changes in relative abundance of various fish species throughout the year.  A custom built aluminum boat equipped with a Smith Root 7.5 GPP electroshock unit will be used to conduct shoreline electrofishing.  Electroshocking is designed to effectively shock a depth of 0 to 8 feet.  The electrofishing sampling technique is ineffective in waters greater then 8 feet deep.  Each reach within a transect will receive a 5 minute shocking effort depending on fish density.  All captured fish will be placed in an aerated live well until the shocking effort is completed.  Captured fish will be identified, enumerated, measured (TL to nearest mm), and weighed.  Westslope cutthroat trout, bull trout, mountain whitefish, northern pike, largemouth bass, smallmouth bass and chinook salmon will be tagged with a Floy FD-6B numbered anchor tag if they have a length greater than 300mm and weigh greater than 300g.

Gillnet Sampling

Two different types of nets are used for fish sampling in Coeur d'Alene Lake.  Vertical gillnets are used in areas with water depths greater than 30 feet (pelagic zones).  The vertical gillnets that will be used are 6 feet wide and 120 feet in length.  They have various mesh sizes: 2.5”, 3”, 4”, and 5 inches. These nets are used specifically to sample areas that are inefficiently sampled using the electrofishing technique.  Depth of capture, as well as, length, weight and age data is included in the final analysis.  In the shallower areas (8 - 30 feet) horizontal gillnets will be used.  The horizontal gillnets that will be used are graded mesh monofilamant 8’X200’, 10’X200’ and 12’X150’.  The horizontal gillnets will be used to examine the species composition and the seasonallity of the species composition in the littoral and limnetic zones.  

Beach Seining
Beach seining will be used to sample young of the year fish that inhabit the shoreline.  Electroshocking and gillnetting methods are ineffective at sampling this age class (Peters et. al, 1999 and Vitale et. al. 1999).  Beach seining will be completed using a 200-foot net that is tapered from 10 feet in the middle to 4 feet on each end.  The seine will be set along the shoreline where water depth will rang from 10 to 12 feet.  Two pulls will be completed at each sampling site.  Sampling will take place during the daylight and nighttime hours.  Fish from the first pull will be set aside in aerated coolers that contain water.  Immediately after the second pull is complete the fish from the first pull will be released back into Coeur d'Alene Lake.  Bins will be set up based on the length of the fish.  Length measurements will be taken on all species.  Length, weight and scales will be taken on the first five of the following species: westslope cutthroat trout, bull trout, mountain whitefish, largescale sucker, northern pikeminnow, northern pike, largemouth bass, smallmouth bass, chinook salmon, kokanee salmon, yellow perch, and black crappie all other fish species will be measured for length and weight only.

Age Analysis

Age will be determined on the species listed above in order to develop age frequency distributions.  The age frequency distribution of a representative population sample describes the status of successive cohorts.  By examining age frequency over time, instances of mortality as well as overall population trends will be identifiable.  Age will be determined using methods described by (Jearld, 1983).
Habitat Suitability Index

Lacustrine habitat suitability index model developed by Hickman and Raleigh (1982) was used to predict suitable habitat for cutthroat trout in Coeur d’Alene Lake.  The model consists of a water quality and a reproduction component.  The lacustrine water quality component uses three variables: maximum temperature (V1), average minimum dissolved oxygen (V3) and pH (V13).  Individual suitability index (SI) values were calculated for each variable using curves published in Hickman and Raleigh (1982).  The following equation was used to ascertain the final SI values:

Cwq = (V1xV3xV13)1/3

Where Cwq = HSI for the water quality component, and

Vn = suitability index for water quality variables.

Monitoring Schedule:

Sampling is initiated just prior to the onset of the growing season and continues until the lake turns over in the fall, which typically marks the end of the growing season.  This season (2000) sampling will begin in April and end in October.  We will try to capture a representative sample during the winter and apply this data to the rest of the winter season.  Fish will be sampled twice along each sample reach each month in April, June, August and October by electroshocking.  One sample will be completed during daylight hours and one sample will be completed during the nighttime hours.  Gillnetting will coincide with the electroshocking schedule.  Beach seining will occur in May, July, September.  Each transect will have one site that will be sampled twice.  See appendix A for the complete sampling schedule for all fish sampling sites.

Data Analyses and Reporting:
Data will be compiled on an electronic data logger and downloaded.  Data summaries will be completed monthly.  In February of 2001, an annual report containing the previous seasons data will be completed.  Prior to the start of the next field season a standard operating procedure for the upcoming season will be completed.  Sample sites, parameters, and schedules will be completed based on information gained from the previous years data.

Objective 3 continued- 

Task 3b.
Compare eutrophication in the northern section of Coeur d'Alene Lake to the southern section of Coeur d'Alene Lake by gathering baseline productivity information (nutrients, TKN, TP, turbidity, TSS, metals and chlorophylla).

Methods:

Data from past studies will be used along with the data that the Coeur d'Alene Tribe Fisheries Program collects.  The Coeur d'Alene Tribe Fisheries program will be coordinating collection efforts with local agencies.

Physical:

Each water quality station will be sampled using the hydrolab.  The hydrolab, a trade name for a multiparameter water quality testing probe, will be used to determine dissolved oxygen, pH, temperature, conductivity, and total dissolved solids from a calculation using conductivity measurements.  The unit will be calibrated prior to each use according to manufactures specifications outlined in the operating manual.  A calibration log will be kept in order to verify that calibration procedures were completed.  The calibration procedures and instrument records can be found in the master logbook.  In addition, correct calibration will be verified monthly using scientific grade reference solutions.  At the end of the day instrument drift will be checked.  Results will also be kept in the master logbook.  Once deployed, the transmitter will be allowed to stabilize then one instantaneous reading will be taken and the hydrolab is moved to the next depth.  A datalogger (which is a field computer) will be used to log the data.

Secchi disk is a black and white weighted circular plate 20 cm in diameter that will be used to measure water transparency.  Secchi disk readings are useful in assessing water quality, particularly algae and suspended sediment.  The secchi disk reading determines where the epilimnion water sample will be taken.  The thermocline determines where the hypolimnion water sample will be taken.

Water Quality Collection Methods:
Water samples will be collected using methods described in the Standard Methods for the Treatment of Water and Wastewater (APHA, 1995).  All analyses of this type will be conducted by an accredited (either state or EPA certification) contract laboratory (e.g. Spokane Tribal Laboratory).  Composite water samples will be taken in the epilimnion and hypolimnion at each site.  The epilimnion sample is taken 1m below the surface and 1m below the secchi reading.  The hypolimnion sample is taken 1m above the lake bottom and 1m below the thermocline.

Turbidity:
Turbidity is the amount of suspended inorganic and organic matter throughout the water column.  Turbidity measurements will be determined through use of a HACH Model 2100P portable turbidimeter.  The turbidimeter measures turbidity from 0.01 to 1000 Nephelometric Turbidity Units (NTU).  The unit will be calibrated according to manufacture specifications.  Frequency of calibration will be conducted as required for EPA reporting under NPDES standards.  As such, quarterly calibration of the unit using primary formazin standards will be completed.  Calibrations using Gelex secondary standards will be conducted on a bi-weekly basis.  Samples will be collected simultaneously with the hydrolab data.  The calibration results can be found in the master logbook.  In addition to using the HACH composite water samples collected from the epilimnion and hypolimnion will be sent to a contract laboratory to be analyzed and used to check the accuracy of the HACH.  A contract laboratory using EPA method 180.1 will run duplicate samples for quality control.

Total Suspended Solids:

Composite Total Suspended Solids (TSS) water quality samples will be taken by the methods described in the water quality collection above.  TSS is defined as the residue left on a filter paper of 2m or smaller after a portion of sample has been filtered through (APHA, 1992).  TSS is analyzed using EPA method 160.2: Gravimetric determination of Total Suspended Solids.

Metals:
Composite metal samples will be taken in the epilimnion and hypolimnion as described above in the water quality collection methods.  Metal samples are preserved by acidification to 2% HNO3 as soon as possible after the collection is taken.  Metals will be analyzed using EPA method 200.7 Inductive coupled plasma.  The following trace elements will be analyzed: zinc, silica, antimony, barium, beryllium, magnesium, arsenic, sodium, aluminum, calcium, copper, silver, lead, cadmium, cobalt, nickel, manganese, iron, chromium (Supplementation Feasibility Report, 1998).
Nutrients:
Nutrient water samples will be taken as described in the water collection methods.  Nutrients will be analyzed using EPA method 300.0 Ion chromatography.  Ions sampled are chloride, fluoride, nitrate, nitrite, ortho-phosphate, and sulfate.
Total Kjeldahl Nitrogen:
Total Kjeldahl Nitrogen (TKN) water samples will be taken as described in the water quality collection methods.  Organic nitrogen is defined functionally as organically bound nitrogen in the tri-negative oxidation state.  Analytically, organic nitrogen and ammonia can be determined together and have been referred to as “kjeldahl nitrogen, a term that reflects the technique used in their determination (Standard Methods 18th Edition, 1992).  Total kjeldahl nitrogen will be analyzed using standard method 4500-NorgB by a qualified laboratory.

Total Phosphate:
Total Phosphate (TP) water samples will be taken as described in the water quality collection methods.  Phosphorus is essential to the growth of organisms and can be the nutrient that limits the primary productivity.  Total phosphate measures the amount of orthophosphate, condensed phosphate and organically bound phosphate in the system.  Orthophosphates applied to agricultural or residential cultivated land as fertilizers are carried into surface waters with storm run off and to a lesser extent melting snow.  Small amounts of certain condensed phosphates are added to some water supplies during treatment and laundry detergents may also have condensed phosphates.  Organic phosphates are formed primarily by biological processes (Standard Methods 18th Edition, 1992).  Total phosphate will be analyzed using EPA method 200.7 Inductively Coupled Plasma by a qualified laboratory.

Primary Productivity:
Chlorophylla water samples will be taken as described in the water quality collection methods.  Chlorophylla is the pigment aquatic plants use for photosynthesis.  Chlorophylla samples allow us to measure algae abundance.  Determination of chlorophylla will be by Standard Method 10200.H Spectrophotometric by a contract laboratory.

Monitoring Schedule:
All lake sites will be sampled for hydrolab parameters (dissolved oxygen, temperature, pH and conductivity) on a bi-weekly basis March 1 - October 30 and on a monthly basis November 1 - February 28 except when ice covered.  Secchi disk sampling will be completed concurrently with hydrolab sampling.  Nutrients will be sampled monthly from March 1 - October 30 (eight times) and once November 1 - February 28. 

Data Analyses and Reporting:
Data will be compiled on an electronic datalogger and at the end of each sampling period it will be downloaded.  Data summaries will be completed monthly.  In February, an annual report containing the previous years data will be completed.  The annual monitoring report will contain the objectives and goals, standard operating procedures (SOP), quality assurance and quality control (QA/QC) assurance reviews, data tables, summaries, and interpretations.  Prior to the start of the next field season SOP for the upcoming season will be completed.  Sample sites, parameters, and schedules will be completed based on information gained from the previous years data.

Objective 3 continued- 
Task 3c.
Monitor phytoplankton, zooplankton, and aquatic macrophytes within Coeur d'Alene Lake.

Methods:
Phytoplankton / Zooplankton:
In order to increase relative abundance of westslope cutthroat trout in Coeur d'Alene Lake there needs to an available food source.  Juvenile cutthroat trout feed on zooplankton along with aquatic invertebrates.  Phytoplankton (qualitative only) and zooplankton will be collected using a turtox plankton net.  The net size is 200mm mouth X 890mm long with an aperture size of 80m.  A 125mL plastic bottle will be placed on the end of the net to collect the samples.  Samples will consist of near shore and limnetic tows. Samples will be preserved using 10% Lugols.  Samples will be sent to a certified laboratory for identification.

Monitoring Schedule:
Samples will be collected at the same time that the physical and chemical water quality data is being gathered on Coeur d'Alene Lake.  Samples will be taken on a bi-monthly basis from March through May.  Monthly samples will be collected from June through November.  

Aquatic Macrophytes:

Aquatic macrophytes will be sampled within the established electroshocking and beach seining transects.  Transects will be sampled at 1 meter intervals from depths ranging from 1m to10m.  Two different methods are being considered for the collection of aquatic macrophyte samples.  The first is to collect the samples by scuba diving the transects over a known distance.  The scuba diver will be certified in open water dives.  This might allow for easier collection and less disturbance to the lake bottom.  It would also allow us to sample deeper water.  The second method uses methods described by Loescher et. al., 1996.  They use a steel rake that is dragged behind a boat for a known distance.  In both cases the samples will be placed in bags and labeled.  The samples will be stored until they can be transported to a contracted laboratory for identification.  The samples then will be pressed and kept on file in the Coeur d'Alene Tribe Fisheries office.

Objective 4.
Conduct baseline fish population assessments in low elevation tributaries of Coeur d'Alene Lake to determine effects on wild populations resulting from releases of hatchery produced westslope cutthroat trout.

Task 4a.
Identify fish assemblages in St. Joe River from Mica Creek downstream to the mouth excluding St. Maries River.

Task 4b.
Identify fish assemblages in mainstem Coeur d’Alene River.

Task 4c.
Identify fish assemblages in Coeur d’Alene Lake tributaries.

Methods:

All hatchery westslope cutthroat trout will receive an adipose fin clip before being put in the acclimation ponds.  This method will allow for easy identification from wild stock by anglers and fisheries personnel.  Pit tags are also being examined as a more effective way of monitoring straying and migration by cutthroat trout.  Migration traps will be installed during the spring to survey juvenile and adult fish.  

Fish Population Evaluation

Annual sampling will be conducted at established reference reaches to determine baseline population status, distribution of westslope cutthroat trout, and to measure biological response to enhancement techniques.  Sample sites within each reach will be selected to include habitat types representative of the reach as a whole.  Sampling will be conducted in the summer to quantify the abundance and distribution of fishes during base flow conditions.  We understand that there are many fish population analysis techniques.  We intend to undergo a complete literature review of these techniques prior to initiating sampling.  However, we have had success with the technique described below.  It appears that estimates derived from this technique are partially corroborated with carrying capacity (both individuals and standing crop biomass) estimates described in the Coeur d'Alene Tribe facility master plan.

Trout populations will be estimated using the removal-depletion method (Seber and LeCren 1967, Zippen 1958).  Blocknets will be placed at the upstream and downstream boundaries to prevent immigration and emigration.  Each sample site will be electrofished using the standard guidelines and procedures described by Reynolds (1983) and the National Marine Fisheries Service (1998).  To minimize the negative effects associated with electrofishing, visual counts will be made using snorkeling techniques wherever habitat conditions permit.

Captured fish will be identified, enumerated, measured (TL to nearest mm), and weighed.  Cutthroat trout that have a length greater than 200mm will be tagged with a Floy FD-6B numbered anchor tag.

We will use MicroFish V3.0 to calculate fisheries population statistics.  MicroFish V3.0 is a microcomputer software system designed by Van Deventer and Platts (1987) for calculating fisheries population statistics from electrofishing data.  System output includes such things as maximum-likelihood population estimates, total catches, capture probabilities, removal patterns, lengths, weights, condition factors, and biomass.  Relative percentages, standard errors, and confidence intervals are generated for each sampling site and species in the data set.  Allen et. al (1995, 1997, 1998) used MicroFish V3.0 to calculate population estimates and confidence intervals for redband trout.  We propose to use equations published by Armour et al. (1983) to provide initial verification of the software system.

Age will be determined for all trout species captured in order to develop age frequency distributions.  The age frequency distribution of a representative population sample describes the status of successive cohorts.  By examining age frequency over time, instances of mortality as well as overall population trends will be identifiable.  Age determination will be made using methods described by (Jearld, 1983).
Objective 5.
Initiate baseline limiting factor analysis for naturally produced salmonids found in low elevation tributaries to Coeur d'Alene Lake.

Task 5a.
Identify habitat-limiting factors in both the tributaries of the St. Joe River from Mica Creek downstream to the mouth excluding St. Maries River and the mainstem St. Joe River.

Task 5b.
Identify habitat-limiting factors in and mainstem Coeur d’Alene River.

Task 5c.
Identify habitat-limiting factors in Coeur d’Alene Lake tributaries.

Methods:

If straying occurs from the hatchery cutthroat trout and they pioneer into other low elevation streams then monitoring will take need to take place in these streams to identify production enhancement potential.  Habitat restoration activities may occur in these streams after they have been assessed by the following methods if it was determined feasible to enhance production.

Channel Classification

Stream pattern morphology is directly influenced by eight major variables including channel width, depth, velocity, discharge, channel slope, roughness of channel materials, sediment load, and sediment size (Leopold et al. 1964).  A change in any one of these variables sets up a series of adjustments in the other variables, resulting in channel pattern alteration (Rosgen 1996).  For example, for many stream reaches within the Hangman Creek watershed manipulation of riparian vegetation has compromised streambank stability.  This has lead to an increasing width/depth ratio; decreased sinuosity; increased slope; increased bar deposition; accelerated bank erosion; increased sediment supply; decreased sediment transport capacity; a decreased meander width ratio; and channel aggradation (Spokane County Water Conservation District 1994).

The use of channel classification as a tool for understanding and predicting channel responses such as these is not new (Kellerhals et al. 1972, 1976; Galay et al. 1973; Mollard 1973; Montgomery and Buffington 1993).  For this project we propose to apply the channel classification developed by Rosgen (1994) as the basis for providing a consistent initial framework for organizing river information and to correlate similar general level inventories that will follow, including: aquatic habitat inventories, fish population evaluations, bioassessment of macroinvertebrate communities, water quality inventories, and development of restoration priorities.

Implementing the hierarchy of inventory or assessment levels described by Rosgen (1996) will provide the Tribe with the most comprehensive tool leading from broad geomorphic characterization to very detailed-specific assessment and finally to implementation, monitoring and evaluation.  Having quantitative data on the variables that influence stream pattern morphology will provide us with a critical tool to restore Reservation streams and their associated riparian and floodplain communities to their full stream potential.  Stream potential has been described in terms of “Desired Future Condition” (USDA Forest Service 1992; Bauer and Burton 1993), and “Proper Functioning Condition” (USDI Bureau of Land Management 1993).  In the context of this proposal, it is defined as the best channel condition, based on quantifiable morphological characteristics for each stream type.

We will apply a broad level geomorphic classification to the entire Hangman Creek watershed within the boundaries of the Reservation (Level I in Rosgen 1996).  Descriptive information on channel slope, channel shape, and channel patterns will be linked to the morphology of various valley types occurring on the Reservation.  Level I stream type classifications are based on geomorphic features than can be interpreted from aerial photography, topographic maps, geologic maps, soil maps, and a strong individual familiarity with the stream systems and landforms of the Hangman Creek watershed.  Field verification of the classifications will be completed for each of the major stream types and then incorporated into the Tribal GIS database using ArcInfo, Version 8.02.

A more detailed morphological description of stream types will be determined with field measurements from channel reaches identified as reference reaches (Level II and Level III in Rosgen 1996).  There will be at least one reference reach established for each Level I stream type that is identified.  Measured parameters will include bankfull width/depth ratio, entrenchment ratio, sinuosity, channel slope, channel materials, stream channel stability, and bank erosion hazard.  Channel materials will be quantified following the “pebble-count” method described by Wolman (1954).  Sample locations will be adjusted so that various bed features are sampled on a proportional basis along a given stream reach.  Stream channel stability will be evaluated using the system developed by Phankuch (1975).  This system has been widely used by the USFS and BLM.  Bank erosion hazard will be rated using the seven criteria described by Rosgen (1993).

This level of detail provides a mechanism to extrapolate site-specific data to stream reaches within the Hangman Creek watershed that have similar characteristics (Rosgen 1996).  More importantly, it will allow us to determine the departure of a target stream’s existing condition from a reference baseline prior to implementation.  These reference reaches will ultimately serve as templates for constructing stable channel configurations, implementing riparian enhancement projects and evaluating our progress in reaching the natural stream potential in the Hangman Creek watershed.

Aquatic Habitat Inventories

Aquatic habitat inventories will be completed at reference reaches identified during the Level II and III channel surveys.  Habitat features will be measured according to the procedures described by Hankin and Reeves (1988).  Features that will be identified include channel units (pool, riffle, etc.) and measuring the length, mean wetted width, and mean and maximum depths.  They will also be measuring % cover; riparian vegetation and woody debris will also be noted.

Macroinvertebrate Bioassessment

The Coeur d'Alene Tribe Fisheries Program wants to assess the biological health of the Hangman Creek Watershed through the monitoring of aquatic macroinvertebrates.  Benthic samples will be collected from riffle/run habitats at three reference sites in the watershed (upper, middle, and lower) in order to capture existing variation in watershed condition.  Collection and analysis will follow EPA Rapid Bioassessment Protocol (RBP) II of Plafkin et al. (1989) and recent revisions (Chandler and Maret, 1991; Clark and Maret, 1991).  These initial samples will provide the biological baseline information, which will be compared to all additional samples, as well as information from reference sites.


Sample collection will take place at three times during the year to reflect seasonal changes in population characteristics (biomass, species richness, and number of individuals).  Two cross channel transects will be randomly selected (independent of prior sampling) at each of three sites (upper, middle and lower).  At each transect, a total of six quantitative benthic samples will be taken from the nearest riffle and run habitats using a modified 0.1m Hess bottom sampler (225um mesh, Waters and Knapp, 1961).  Samples will be composited for each transect.  We propose a field subsampling procedure that is consistent with the EPA RBP II.  The subsampling procedure will consist of evenly distributing the composite sample in a gridded pan with a light-colored bottom while in the field.  As grids are randomly selected, all organisms within those grids will be removed, until a minimum of 100 organisms have been selected from the sample.  All samples will be preserved onsite and delivered to a qualified laboratory for identification and analysis.


Macroinvertebrate data analysis will be performed according to the procedure outlined in the EPA RBP II.  A numerical value will be calculated for each of 8 metrics using raw numerical benthic macroinvertebrate data.  Calculated values can be compared to values derived from other sites in the region.  Each metric will be assigned a score according to the comparability (percent similarity) of calculated and reference data (Brusven, personal communication).  The percent comparison between the total scores provides a final evaluation of biologic condition.  The following eight metrics will be used: taxa richness; Hilsenhoff Biotic Index; ration of scrapers/scrapers + filtering collectors; ratio of EPT/chironomid + EPT; percent contribution of dominant taxon; IPT index; community similarity index; and ration of shredder/total.  Metrics will be calculated using the same macroinvertebrate sample.  Each sample will undergo taxonomic identification and enumeration, as well as a determination of functional feeding group.

Objective 6.
Monitor water quality as a means to determine if habitat enhancement efforts are effective.

Task 6a.
Collect baseline water quality data on the St. Joe River from mica creek down to the mouth excluding St. Maries River.

Task 6b.
Collect baseline water quality data on mainstem Coeur d'Alene River down to the mouth.

Task 6c.
Collect baseline water quality data on Coeur d'Alene Lake tributaries.

Methods:
Physical:

Each water quality site will be sampled using the hydrolab.  The hydrolab, a trade name for a multiparameter water quality testing probe, will be used to determine dissolved oxygen, pH, temperature, conductivity, and total dissolved solids from a calculation using conductivity measurements.  See methods for physical parameters described in Task 1b for a more detailed description.

A stage/discharge relationship based on a regression analysis-rating curve of staff height vs discharge will be completed.  Discharge measurements are taken at low, medium, and high flows in order to complete the rating curve.  Staff height is calculated from measurements taken from a staff gauge located in the stream.  Discharge measurements are taken in accordance to IFIM methodologies.  Using a measuring tape the stream is divided into 20 equal width cells.  Velocity of the water moving through the section is measured using a Gurley price AA digital pygmy flow meter.  Discharge for each cell is calculated by multiplying cell size X velocity in the cell.  All individual cell discharges are added together to determine total discharge (Q in cfs); Channel profiles are also taken in order to determine if the flow dynamics of the site are changing over time.  

Selected streams have continuous temperature monitors installed.  RL 100 is a single channel, digital temperature monitor that is waterproof.  RL 100’s were set to record temperature every hour up to 75 days at which time they are downloaded and redeployed.  

Water Collection:
Water samples will be collected using methods described in the Standard Methods for the Treatment of Water and Wastewater (APHA, 1995).  All analyses of this type will be conducted by an accredited (either state or EPA certification) contract laboratory (e.g. Spokane Tribal Laboratory).  Grab samples will be collected using a clean container fixed to a six foot pole or depth integrated samples will be taken using a DH-48 and immediately transferred to containers provided by the analytical laboratory.  All water samples are put on ice and are delivered to a contract laboratory the same day that they are collected.  All samples will follow strict chain of custody procedures as outlined in section 1060.B.: Chain of custody procedures (APHA, 1992).

Turbidity:

Turbidity is the amount of suspended inorganic and organic matter throughout the water column.  Turbidity measurements will be determined through use of a HACH Model 2100P portable turbidimeter.  The turbidimeter measures turbidity from 0.01 to 1000 Nephelometric Turbidity Units (NTU).  The unit will be calibrated according to manufacture specifications.  Frequency of calibration will be conducted as required for EPA reporting under NPDES standards.  As such, quarterly calibration of the unit using primary formazin standards will be completed.  Calibrations using Gelex secondary standards will be conducted on a bi-weekly basis.  Samples will be collected simultaneously with the hydrolab data.  The calibration results can be found in the master logbook.  In addition to using the HACH, depth integrated water samples will be sent to a contract laboratory to be analyzed as a means to check the accuracy of the instrument.  A contract laboratory using EPA method 180.1 will run duplicate samples for quality control.

Total Suspended Solids:

Depth integrated Total Suspended Solids (TSS) samples will be as described above in the water collection methods.  TSS is defined as the residue left on a filter paper of 2m or smaller after a portion of sample has been filtered through (APHA, 1992).  TSS is analyzed using EPA method 160.2: Gravimetric determination of Total Suspended Solids.

Nutrients:
Nutrient water samples will be taken as described in the water collection methods.  Nutrients will be analyzed using EPA method 300.0 Ion chromatography.  Ions sampled are chloride, fluoride, nitrate, nitrite, ortho-phosphate, and sulfate.
Total Kjeldahl Nitrogen:
Total Kjeldahl Nitrogen water samples will be taken as described in the water collection methods.  Organic nitrogen is defined functionally as organically bound nitrogen in the tri-negative oxidation state.  Analytically, organic nitrogen and ammonia can be determined together and have been referred to as “kjeldahl nitrogen, a term that reflects the technique used in their determination (Standard Methods 18th Edition, 1992).  Total kjeldahl nitrogen will be analyzed using standard method 4500-NorgB by a qualified laboratory.

Total Phosphate:
Total Phosphate water samples will be taken as described in the water collection methods.  Phosphorus is essential to the growth of organisms and can be the nutrient that limits the primary productivity.  Total phosphate measures the amount of orthophosphate, condensed phosphate and organically bound phosphate in the system.  Orthophosphates applied to agricultural or residential cultivated land as fertilizers are carried into surface waters with storm run off and to a lesser extent melting snow.  Small amounts of certain condensed phosphates are added to some water supplies during treatment and laundry detergents may also have condensed phosphates.  Organic phosphates are formed primarily by biological processes (Standard Methods 18th Edition, 1992).  Total phosphate will be analyzed using EPA method 200.7 Inductively Coupled Plasma by a qualified laboratory.

g. Facilities and equipment
The personnel for this Proposal will be housed in the current Coeur d'Alene Tribe Fish and Wildlife building and the newly constructed fish hatchery.  The proposal requires very little expenditure going to the purchase of new equipment.  The following is a list of equipment that we currently have and will be used, but is by no means comprehensive.

Fisheries Equipment:

· Custom 20 foot Electrofishing Boat 7.5 GPP Electrofisher

· Backpack Electroshocker Model 12-B Pow 400 Watt.

· Trimble Navigation GPS Pathfinder Basic Plus.

· Juniper Systems Pro 2000 and 4000 Field Computers.

· Gurley Model 1100 Digital Flow Meter.

· Minisonde Water Quality Multiprobe.

· Hydrolab Water Quality Multiparameter Water Quality Monitoring Instrument.

· HACH Model 2100P Trubidimeter.

· Ryan Temperature Monitors RL 100’s.

· GSA Vehicle

· Complete GIS map library

· Zooplankton, phytoplankton sampling nets, counting chambers and microscopes

· Pentium II Computer
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Summary of Key Personnel

Name
Title
FTE/Hours
Experience
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Program Manager
Part time
12 years

Jeff Jordan
Hatchery Supervisor
Full time
11 years

Dee Ann Bailey
Research Supervisor 
Full time
6 years

TBD
Project Biologist
Full time
Unknown


Technicians (4-5)
Seasonal


Resumes

Ron Peters

Education and Certifications:

B.S.; Eastern Washington University; Zoology/Fisheries Management; 1987

M.S.: Eastern Washington University; Fish Pathology/Fisheries Management;1995

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Fisheries Program Manager; 2/2000 to Present

Responsible for oversight, coordination and implementation of all fisheries projects undertaken by the Coeur d’Alene Tribe. Principle responsibilities include supervision of professional and technical staff, preparation of policy recommendation for Council Action, preparation and approval of implementation and monitoring plans, annual reports, and budgets. 

Previous Employment:

Coeur d’Alene Tribe; Fisheries Biologist; 5/1996 to 2/2000

Quinault Indian Nation; Fisheries Biologist; 1992 to 1996

Upper Columbia United Tribes; Research Associate; 1991 to 1992

Eastern Washington University; Research Assistant; 1989 to 1991

Expertise:

Mr. Peters has over ten years professional experience in the evaluation and management of aquatic ecosystems.  In other positions, he coordinated and implemented BPA funded harvest enhancement projects. Was responsible for all aspects of Coeur d'Alene Tribe water quality monitoring and analysis.  Supervised professional and technical staff, prepared and implemented monitoring and evaluation plans.  Prepared of quarterly and annual reports, and budgets.  He was also the lead technical person in charge of management of the Quinault River sockeye salmon run.  His duties included collecting, recording, and interpreting information related to the enhancement and preservation of the Quinault River sockeye salmon run.  He was also lead investigator in charge of the Quinault Indian Nation Water Quality Laboratory where primary duties included oversight of all activities, development of experimental design, quality control, and data analysis.

Publications and Presentations:

Peters, R.L.., K.L. Lillengreen and A.J. Vitale.  2000.  Coeur d’Alene Tribe Trout Production Master Plan. U.S. Department of Energy, Bonneville Power Administration, Portland, Oregon.  Project Number 90-044.

Peters, R.L.., A.J. Vitale, and K.L. Lillengreen.  1999.  Supplementation Feasibility Report on the Coeur d'Alene Indian Reservation.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Vitale, A.J., D.A. Bailey, and R.L Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  1998 Annual Report to the Bonneville Power Administration.  U.S. Department of Energy, Bonneville Power Administration, Portland, Oregon.  Project Number 90-044.

Peters, R.L. and A.J. Vitale. 1999.  Stock Assessment of westslope cutthroat trout on the Coeur d’Alene Reservation.  Technical Report.  Coeur d’Alene Tribe, Fisheries Program, Plummer, Idaho.

Lillengreen, K., A.J. Vitale, R.L., Peters.  1999.  Coeur d’Alene Tribe project management plan - enhancement of resident fish resources within the Coeur d’Alene Indian Reservation.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Lillengreen, K.L, A.J. Vitale, R.L. Peters.  1996.  Fisheries habitat evaluation on tributaries of the Coeur d’ Alene Indian Reservation: 1993, 1994 Annual Report.  U.S. Department of Energy, Bonneville Power Administration, Portland, Oregon.  Project Number 90-044.

Peters, R.L. 1995.  Ecological investigations into the life history of the nematode Eustrongylides sp. (Nematoda: Dioctophymatoidea) found in Franklin D. Roosevelt Lake, WA.  M.S. Thesis.   Eastern Washington University.  Cheney, WA.  pp. 83.

Peters, R.L.  1994.  Hydroacoustic estimate of escapement of Quinault River sockeye salmon.  Presented to North Pacific International Chapter American Fisheries Society.  March.

Jeffery Jordan

Education:

BS; Eastern Washington University: 1998

Completed Cold Water Fish Culture  USFWS, 1998

Complete Fish Disease and Pathology USFWS, 1999

Completed One Full season as Hatchery intern at the IDFG facility in Clark Fork, ID

Current Employer and Responsibilities

Coeur d’ Alene Tribe of Indians; Tribal Biologist;  August 1998- Present

Complete tasks related to Coeur d'Alene Lake shoreline habitat study

Complete tasks related to construction of Coeur d'Alene Tribe Trout Production

Facility. Supervision of technical staff

Preparation of annual workplans, annual reports, and budgets.

Previous Employment

Coeur d’ Alene Tribe of Indians; Seasonal Technician; 1994- 1997

Upper Columbia United Tribes Fishier Research Center; Seasonal Technician; 1994-1998

Expertise:

Mr. Jordan just completed his bachelors degree requirements two years ago.  He has worked on several fisheries related projects for the Coeur d'Alene Tribe Fish, Water, and Wildlife Program.  He has worked on several stream restoration projects, as well as, lake studies projects, and water quality monitoring projects.  His work at the University included rainbow trout and kokanee salmon tagging, migration, and imprinting studies on Lake Roosevelt, WA., 

Dee Ann Bailey

Education and Certifications:

B.S.; University of Idaho; Fisheries Management; 1995

Aerial photo interpretation of renewable natural resources workshop.  Moscow, ID., 1999.

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Fisheries Biologist; 10/98 to Present

Responsible for coordination and implementation of all research, monitoring and evaluation studies within the fisheries program. Also, responsible for quality assurance/quality control of water quality data collection and analysis on the Reservation.  Other responsibilities include the planning and construction of “put and take” fishing ponds that are integral to the Compensatory Harvest Project.  Mrs. Bailey supervises technician staff, and prepares annual work plans, budgets and reports.

Previous Employment:

Coeur d’Alene Tribe; Water Resources Technician; 5/97 to 10/98

Pacific Northwest National Laboratory (PNNL), Battelle; 1996

US Forest Service, Walla Walla Ranger District; 1995

Expertise:

Mrs. Bailey has five years professional experience in the evaluation of fisheries habitat and populations.  She has assisted in the collection and analysis of habitat and population data in both riverine and lacustrine environments.  In other positions, she mapped fisheries habitat characteristics in the Hanford Reach of the Columbia River and assisted in the evaluation of spawning conditions for chinook salmon.

Publications and Presentations:

Vitale, A.J., D.A. Bailey, and R. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  1998 Annual Report to the Bonneville Power Administration.  U.S. Department of Energy, Bonneville Power Administration, Portland, Oregon.  Project Number 90-044.
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Figure 1. Water discharge and sampled bedload over time within a second order tributary in the Lake Creek watershed (Boll 2000).
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� Policies and measures for resident fish substitution are in Sections 10.1 and 10.2 of the Council’s Fish and Wildlife Program.  The intent of this policy is to replace losses of anadromous fish in areas now permanently blocked to salmon and steelhead with resident fish species.
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		11/17/98		3.80		5.94				0.11		0.17						3.81		4.09														04/08/00 17:03		0.00		118		1.41		04/10/00 14:56		0.00		207				04/10/00 15:50		0.0069566234		601

		11/18/98		3.81		5.53				0.11		0.16						3.89		4.24														04/10/00 15:14								04/10/00 16:04								04/10/00 16:53		0.0057413178		496

		11/19/98		3.80		5.15				0.11		0.15						3.49		3.81														04/10/00 16:19		0.01		501		5.95		04/10/00 17:02		0.00		68				04/18/00 12:23		0.0327003844		2825

		11/20/98		4.07		4.84				0.12		0.14						3.69		4.19														04/10/00 17:10		0.00		310		3.68		04/13/00 11:43		0.00		365				05/13/00 14:41		0.0004541732		39

		11/21/98		9.53		15.66				0.27		0.44						4.56		4.70														04/13/00 11:33		0.01		924		10.97		04/13/00 12:23		0.00		319

		11/22/98		7.83		14.55				0.22		0.41						4.21		4.20														04/13/00 11:56		0.01		1109		13.16		04/13/00 13:40		0.00		295

		11/23/98				7.70				0.00		0.22								3.58														04/13/00 12:25		0.01		1207		14.32		04/13/00 15:06		0.01		603

		11/24/98				10.14				0.00		0.29								3.63														04/13/00 12:56		0.01		1132		13.43		04/15/00 15:53

		11/25/98				12.55				0.00		0.36								3.80														04/13/00 13:27		0.01		1117		13.26		04/18/00 11:57		0.01		1234

		11/26/98				13.62				0.00		0.39								4.46														04/13/00 13:58		0.01		920		10.92		04/27/00 14:25		0.00		95

		11/27/98				12.06				0.00		0.34								4.23														04/13/00 14:28		0.01		964		11.45		04/29/00 15:30		0.00		43

		11/28/98		4.76		11.44				0.13		0.32						3.63		3.79														04/13/00 15:03		0.01		1140		13.53		05/13/00 14:22		0.00		16

		11/29/98		4.50		12.98				0.13		0.37						2.71		3.02														04/13/00 15:43		0.01		1290		15.32

		11/30/98		4.43		12.98				0.13		0.37						2.00		2.30														04/13/00 16:17		0.01		1191		14.14

		12/01/98		12.15		22.80				0.34		0.65						2.58		3.10														04/13/00 16:41		0.01		1095		13.00

		12/02/98		34.92		50.33				0.99		1.43						3.13		3.77														04/13/00 17:07		0.02		1500		17.81

		12/03/98		14.96		27.97				0.42		0.79						2.80		3.31														04/13/00 17:32		0.02		1425		16.92

		12/04/98		7.21		18.07				0.20		0.51						1.71		2.35														04/14/00 11:00		0.06		5471		64.94

		12/05/98		5.04		15.00				0.14		0.42						1.28		1.91														04/14/00 11:11		0.05		4596		54.56

		12/06/98		4.20		13.60				0.12		0.39						0.43		1.04														04/14/00 11:24		0.06		4807		57.07

		12/07/98		3.80		12.67				0.11		0.36						0.66		1.25														04/14/00 11:35		0.06		5017		59.55

		12/08/98		3.80		12.52				0.11		0.35						0.58		1.06														04/14/00 11:45		0.10		8237		97.78

		12/09/98		3.80		12.27				0.11		0.35						0.46		0.70														04/15/00 13:35		0.03		2475		29.38

		12/10/98		3.80		12.15				0.11		0.34						0.62		1.00														04/15/00 13:48		0.03		2367		28.10

		12/11/98		3.86		13.79				0.11		0.39						0.66		1.31														04/15/00 14:01		0.02		1334		15.84

		12/12/98		9.90		42.69				0.28		1.21						0.34		1.29														04/15/00 14:12		0.02		1705		20.24

		12/13/98		35.48		96.61				1.00		2.74						0.69		1.88														04/18/00 10:24		0.00		356		4.23

		12/14/98		37.69		67.12				1.07		1.90						1.18		1.93														04/18/00 10:41		0.00		302		3.58

		12/15/98		12.46		29.70				0.35		0.84						1.06		1.70														04/18/00 11:02		0.00		243		2.89

		12/16/98		8.75		23.41				0.25		0.66						1.39		1.99														04/28/00 12:52		0.00		4		0.04

		12/17/98		7.13		20.39				0.20		0.58						0.86		1.33														04/29/00 15:17		0.00		2		0.03

		12/18/98		5.69		16.11				0.16		0.46						-0.08		0.11														05/06/00 14:48		0.00		1		0.02

		12/19/98		4.03		12.88				0.11		0.36						-0.13		-0.04														05/13/00 14:10		0.00		0		0.01

		12/20/98		3.80		13.27				0.11		0.38						-0.12		-0.03

		12/21/98		3.80		13.39				0.11		0.38

		12/22/98		3.80		15.52				0.11		0.44

		12/23/98		3.80		16.34				0.11		0.46

		12/24/98		3.80		11.28				0.11		0.32

		12/25/98		3.80		10.29				0.11		0.29

		12/26/98		4.00		10.20				0.11		0.29

		12/27/98		4.55						0.13		0.00

		12/28/98								0.00		0.00

		12/29/98								0.00		0.00

		12/30/98								0.00		0.00

		12/31/98								0.00		0.00

		01/01/99				26.14				0.00		0.74								-0.00

		01/02/99				23.36				0.00		0.66								0.02

		01/03/99				21.12				0.00		0.60						-0.16		0.01

		01/04/99				19.42				0.00		0.55						-0.15		0.03

		01/05/99				18.80				0.00		0.53						-0.15		0.20

		01/06/99				18.07				0.00		0.51						-0.15		0.20

		01/07/99				17.42				0.00		0.49						-0.14		0.22

		01/08/99				16.58				0.00		0.47						-0.14		0.28

		01/09/99				16.26				0.00		0.46						-0.14		0.08

		01/10/99				54.09				0.00		1.53						-0.15		0.18

		01/11/99				60.85				0.00		1.72						-0.16		0.20

		01/12/99				37.94				0.00		1.07						-0.15		0.32

		01/13/99				44.43				0.00		1.26						-0.15		0.40

		01/14/99				185.91				0.00		5.26						-0.11		0.37

		01/15/99				78.70				0.00		2.23						0.23

		01/16/99				46.36				0.00		1.31						0.49		0.71

		01/17/99				38.01				0.00		1.08								0.87

		01/18/99				85.56				0.00		2.42						0.67		0.68

		01/19/99				71.08				0.00		2.01						1.04		1.04

		01/20/99				65.87				0.00		1.87						1.15		1.15

		01/21/99				74.15				0.00		2.10						1.02		1.02

		01/22/99				75.42				0.00		2.14						0.95		0.95

		01/23/99				50.21				0.00		1.42						0.57		0.57

		01/24/99				38.45				0.00		1.09

		01/25/99				32.83				0.00		0.93

		01/26/99				28.70				0.00		0.81

		01/27/99				25.50				0.00		0.72

		01/28/99				25.05				0.00		0.71

		01/29/99		10.60		36.19				0.30		1.02						0.93		0.60

		01/30/99		9.37		29.13				0.27		0.82						0.89		0.95

		01/31/99		8.68		25.62				0.25		0.73						1.65		0.85

		02/01/99		10.72		22.77				0.30		0.64						0.77		0.77

		02/02/99		11.75		24.64				0.33		0.70						0.56		0.56

		02/03/99		12.60		28.84				0.36		0.82						0.55		0.55

		02/04/99		12.38		29.80				0.35		0.84						1.21		1.21

		02/05/99		12.02		31.04				0.34		0.88						1.01		1.01

		02/06/99		21.44		76.09				0.61		2.15						0.92		0.88

		02/07/99		36.18		117.03				1.02		3.31						0.53		0.72

		02/08/99		21.86		49.74				0.62		1.41						0.37		0.66

		02/09/99		16.08		35.34				0.46		1.00						0.32		0.60

		02/10/99		13.24		28.51				0.37		0.81						0.01		0.39

		02/11/99		15.51		26.58				0.44		0.75						-0.14		0.06

		02/12/99		12.42		23.59				0.35		0.67						-0.10		0.23

		02/13/99		12.02		22.46				0.34		0.64						-0.03		0.36

		02/14/99		10.58		23.15				0.30		0.66						0.67		0.84

		02/15/99		10.68		25.18				0.30		0.71						1.11		1.25

		02/16/99		11.67		32.44				0.33		0.92						1.12		1.33

		02/17/99		16.86		57.06				0.48		1.62						1.07		1.23

		02/18/99		16.77		42.24				0.47		1.20						0.88		1.01

		02/19/99		17.05		49.85				0.48		1.41						0.72		1.09

		02/20/99		16.02		41.95				0.45		1.19						0.35		1.01

		02/21/99		15.28		43.91				0.43		1.24						0.88		1.41

		02/22/99		14.18		35.95				0.40		1.02						0.19		0.78

		02/23/99		17.84		132.55				0.51		3.75						0.91		1.36

		02/24/99		94.36		283.81				2.67		8.04						0.33		1.24

		02/25/99		111.25						3.15		0.00						0.57

		02/26/99		68.12						1.93		0.00						1.22

		02/27/99		49.55						1.40		0.00						0.46

		02/28/99		228.14						6.46		0.00						0.26

		03/01/99		117.64		154.87				3.33		4.39						1.18		1.29

		03/02/99		74.45		87.82				2.11		2.49						1.71		1.74

		03/03/99		63.09		73.21				1.79		2.07						1.93		2.03

		03/04/99		47.09		55.96				1.33		1.58						1.32		1.37

		03/05/99		38.01		47.80				1.08		1.35						1.49		1.54

		03/06/99		33.32		41.85				0.94		1.19						0.84		0.96

		03/07/99		30.58		38.82				0.87		1.10						1.22		1.32

		03/08/99		27.82		35.66				0.79		1.01						1.17		1.33

		03/09/99		26.50		34.89				0.75		0.99						1.68		1.82

		03/10/99		24.81		32.95				0.70		0.93						1.62		1.69

		03/11/99		25.47		32.76				0.72		0.93						1.82		2.18

		03/12/99		24.47		31.67				0.69		0.90						1.57		1.94

		03/13/99		31.49		36.69				0.89		1.04						2.83		3.43

		03/14/99		44.11		46.67				1.25		1.32						3.10		3.86

		03/15/99		47.47		49.93				1.34		1.41						2.73		3.16

		03/16/99		49.68		53.75				1.41		1.52						2.54		3.13

		03/17/99		38.87		44.83				1.10		1.27						2.23		2.65

		03/18/99		37.76		42.41				1.07		1.20						2.87		3.36

		03/19/99		47.02		47.20				1.33		1.34						3.69		4.46

		03/20/99		66.14		59.19				1.87		1.68						3.98		4.97

		03/21/99		90.91		79.13				2.57		2.24						3.18		4.06

		03/22/99		94.08		80.74				2.66		2.29						4.09		4.84

		03/23/99		92.08		79.09				2.61		2.24						4.06		4.86

		03/24/99		89.03		76.01				2.52		2.15						3.61		4.43

		03/25/99		93.54		78.06				2.65		2.21						3.99		4.94

		03/26/99		119.91		95.52				3.40		2.70						3.75		4.72

		03/27/99		88.67		76.01				2.51		2.15						2.78		3.53

		03/28/99		74.31		63.40				2.10		1.80						2.29		2.86

		03/29/99		67.41		59.42				1.91		1.68						2.72		3.51

		03/30/99		57.46		53.25				1.63		1.51						2.83		3.57

		03/31/99		49.02		47.40				1.39		1.34						3.24		4.10

		04/01/99		43.78		43.02				1.24		1.22						3.56		4.77

		04/02/99		41.15		40.77				1.17		1.15						3.44		4.80

		04/03/99		41.52		41.89				1.18		1.19						2.17		4.10

		04/04/99		39.75		42.44				1.13		1.20						2.31		3.60

		04/05/99		42.47		43.66				1.20		1.24						3.88		5.53

		04/06/99		37.04		40.19				1.05		1.14						3.12		5.89

		04/07/99		33.84		36.52				0.96		1.03						4.05		6.38

		04/08/99		36.23		37.56				1.03		1.06						4.00		7.50

		04/09/99		49.44		50.87				1.40		1.44						2.96		5.70

		04/10/99		39.89		43.92				1.13		1.24						3.41		5.81

		04/11/99		36.18		39.01				1.02		1.10						4.11		7.14

		04/12/99		37.18		39.02				1.05		1.11						3.88		7.27

		04/13/99		38.66		39.42				1.09		1.12						4.44		7.67

		04/14/99		39.18		39.11				1.11		1.11						4.30		7.51

		04/15/99		41.66		40.15				1.18		1.14						4.59		7.94

		04/16/99		47.06		42.91				1.33		1.22						5.33		8.93

		04/17/99		58.56		48.73				1.66		1.38						5.94		9.87

		04/18/99		76.47		59.34				2.17		1.68						6.00		9.83

		04/19/99		96.47		74.79				2.73		2.12						5.55		9.13

		04/20/99		101.41		79.90				2.87		2.26						5.27		8.28

		04/21/99		90.84		73.60				2.57		2.08						4.87		7.58

		04/22/99		80.33		64.83				2.27		1.84						5.87		8.74

		04/23/99		78.25		61.79				2.22		1.75						6.53		9.78

		04/24/99		82.63		64.25				2.34		1.82						6.82		10.02

		04/25/99		88.98		69.26				2.52		1.96						6.44		9.61

		04/26/99		88.82		70.31				2.52		1.99						5.72		8.52

		04/27/99		79.11		62.98				2.24		1.78						5.31		7.55

		04/28/99		69.31		56.27				1.96		1.59						4.94		7.36

		04/29/99		61.18		50.91				1.73		1.44						5.17		7.44

		04/30/99		56.68		47.82				1.61		1.35						7.04		9.62

		05/01/99		57.87		48.34				1.64		1.37						6.19		9.47

		05/02/99		60.67		49.79				1.72		1.41						4.74		7.18

		05/03/99		75.82		61.33				2.15		1.74						5.60		7.82

		05/04/99		66.60		55.61				1.89		1.57						5.05		7.54

		05/05/99		55.91		48.44				1.58		1.37						5.13		7.33

		05/06/99		50.19		44.22				1.42		1.25						6.54		9.40

		05/07/99		54.77		46.94				1.55		1.33						6.43		10.48

		05/08/99		48.28		43.28				1.37		1.23						4.76

		05/09/99		44.35		40.95				1.26		1.16						4.62

		05/10/99		40.81		38.71				1.16		1.10						5.02

		05/11/99		37.85		36.51				1.07		1.03						6.18

		05/12/99		37.28		35.97				1.06		1.02						7.01

		05/13/99		35.32		34.52				1.00		0.98						5.49

		05/14/99		33.35		32.99				0.94		0.93						6.58

		05/15/99		31.61		31.77				0.89		0.90						6.75		8.72

		05/16/99		30.19		30.79				0.85		0.87						6.87		7.74

		05/17/99		30.09		30.67				0.85		0.87						6.94		8.06

		05/18/99		30.94		31.38				0.88		0.89						7.86		8.47

		05/19/99		30.69		31.10				0.87		0.88						8.00		9.03

		05/20/99		30.90		31.23				0.87		0.88						7.06		8.25

		05/21/99		30.53		31.08				0.86		0.88						7.97		8.73

		05/22/99		30.14		30.75				0.85		0.87						9.17		10.40

		05/23/99		30.40		30.79				0.86		0.87						10.23		11.68

		05/24/99		32.29		31.75				0.91		0.90						11.60		13.29

		05/25/99		33.87		32.69				0.96		0.93						11.53		13.51

		05/26/99		32.50		32.23				0.92		0.91						9.72		11.62

		05/27/99		29.89		30.51				0.85		0.86						9.67		11.16

		05/28/99		27.44		28.85				0.78		0.82						10.79		12.50

		05/29/99		25.08		27.25				0.71		0.77						10.41		12.38

		05/30/99		22.98		25.78				0.65		0.73						10.11		12.23

		05/31/99		21.93		25.08				0.62		0.71						9.02		10.76

		06/01/99		20.51		24.56				0.58		0.70						9.43		10.90

		06/02/99		19.84		23.79				0.56		0.67						8.42		10.25

		06/03/99		20.55		24.95				0.58		0.71						8.24		9.42

		06/04/99		17.80		22.51				0.50		0.64						9.43		10.94

		06/05/99		16.48		21.37				0.47		0.61						9.93		11.84

		06/06/99		15.24		20.43				0.43		0.58						8.21		9.96

		06/07/99		14.15		19.48				0.40		0.55						7.98		10.26

		06/08/99		13.50		18.91				0.38		0.54						7.96		9.93

		06/09/99		13.46		18.98				0.38		0.54						8.04		9.78

		06/10/99		12.33		17.78				0.35		0.50						8.54		10.63

		06/11/99		11.12		16.90				0.32		0.48						10.39		12.73

		06/12/99		9.96		16.17				0.28		0.46						11.22		14.18

		06/13/99		9.15		15.45				0.26		0.44						12.17		15.09

		06/14/99		8.60		14.86				0.24		0.42						13.57		16.74

		06/15/99		8.07		14.29				0.23		0.40						15.19		18.51

		06/16/99		7.65		13.73				0.22		0.39						16.47		20.32

		06/17/99		7.19		13.36				0.20		0.38						15.76		19.24

		06/18/99		6.69		12.09				0.19		0.34						14.65		17.57

		06/19/99		6.02		8.29				0.17		0.23						13.71		16.33

		06/20/99		5.71		6.26				0.16		0.18						12.46		14.82

		06/21/99		6.42		8.22				0.18		0.23						12.08		13.95

		06/22/99		6.53		12.65				0.18		0.36						11.38		14.29

		06/23/99				6.52				0.00		0.18								14.42

		06/24/99				5.57				0.00		0.16								14.27

		06/25/99		20.67		13.90				0.59		0.39						10.15		12.47

		06/26/99		9.69		18.68				0.27		0.53						10.18		11.35

		06/27/99		7.05		14.24				0.20		0.40						10.20		11.84

		06/28/99		6.39		13.18				0.18		0.37						10.21		11.85

		06/29/99		5.96		9.13				0.17		0.26						11.67		13.46

		06/30/99		5.49		6.59				0.16		0.19						12.81		15.01

		07/01/99		4.81		10.23				0.14		0.29						12.91		15.16

		07/02/99		4.43		9.27				0.13		0.26						11.24		13.27

		07/03/99		4.44		8.47				0.13		0.24						9.94		11.98

		07/04/99		4.52		7.80				0.13		0.22						9.56		11.44

		07/05/99		4.52		7.36				0.13		0.21						11.11		13.48

		07/06/99		3.75		6.97				0.11		0.20						12.54		15.52

		07/07/99		3.50		6.53				0.10		0.18						13.09		15.53

		07/08/99		3.50		6.10				0.10		0.17						12.62		15.31

		07/09/99		3.50		5.67				0.10		0.16						13.31		16.57

		07/10/99		3.50		5.25				0.10		0.15						14.08		17.62

		07/11/99		3.50		4.86				0.10		0.14						15.02		18.73

		07/12/99		3.50		4.53				0.10		0.13						15.47		19.11

		07/13/99		3.50		4.22				0.10		0.12						15.40		18.78

		07/14/99		3.50		3.95				0.10		0.11						14.76		17.85

		07/15/99		3.50		3.70				0.10		0.10						13.81		16.38

		07/16/99		3.50		3.53				0.10		0.10						13.62		15.70

		07/17/99		3.50		3.44				0.10		0.10						14.21		16.71

		07/18/99		3.50		3.36				0.10		0.10						13.90		16.35

		07/19/99		3.50		3.29				0.10		0.09						13.76		16.82

		07/20/99		3.50		3.21				0.10		0.09						14.64		18.21

		07/21/99		3.50		3.13				0.10		0.09						15.77		19.50

		07/22/99		3.51		3.02				0.10		0.09						15.27		18.65

		07/23/99		3.51		2.91				0.10		0.08						15.09		18.48

		07/24/99		3.51		2.80				0.10		0.08						14.58		16.64

		07/25/99		3.51		2.71				0.10		0.08						14.31		16.87

		07/26/99		3.51		2.64				0.10		0.07						14.33		17.56

		07/27/99		3.51		2.58				0.10		0.07						14.96		18.76

		07/28/99		3.51		2.51				0.10		0.07						15.77		19.62

		07/29/99		3.51		2.43				0.10		0.07						16.10		19.55

		07/30/99		5.10		2.34				0.14		0.07						15.36		18.52

		07/31/99		7.05		2.27				0.20		0.06						14.88		18.15

		08/01/99		8.80		2.22				0.25		0.06						15.90		19.38

		08/02/99		8.82		2.16				0.25		0.06						17.03		20.90

		08/03/99		9.16		2.11				0.26		0.06						17.85		20.98

		08/04/99		9.92		2.07				0.28		0.06						18.69		22.08

		08/05/99		10.28		2.03				0.29		0.06						18.47		21.55

		08/06/99		11.22		2.00				0.32		0.06						18.54		21.53

		08/07/99		12.36		10.44				0.35		0.30						18.00		19.69

		08/08/99		11.88		9.29				0.34		0.26						16.68		18.84

		08/09/99		11.35		7.28				0.32		0.21						16.30		18.85

		08/10/99		11.10		5.73				0.31		0.16						16.43		19.10

		08/11/99		11.25		4.68				0.32		0.13						16.88		19.11

		08/12/99		11.38		4.01				0.32		0.11						16.31		18.31

		08/13/99		12.11		3.56				0.34		0.10						14.07		15.04

		08/14/99		12.94		3.29				0.37		0.09						13.40		14.33

		08/15/99		13.58		3.10				0.38		0.09						12.74		14.02

		08/16/99		13.64		2.98				0.39		0.08						13.76		15.77

		08/17/99		13.90		2.86				0.39		0.08						14.07		16.85

		08/18/99		13.82		4.34				0.39		0.12						15.16		18.63

		08/19/99		14.87		13.72				0.42		0.39						16.89		19.42

		08/20/99		13.96		8.76				0.40		0.25						16.00		18.99

		08/21/99		13.47		7.04				0.38		0.20						16.47		18.99

		08/22/99		13.25		5.98				0.38		0.17						15.03		17.22

		08/23/99		13.08		5.18				0.37		0.15						15.01		18.08

		08/24/99		12.79		4.60				0.36		0.13						15.44		17.68

		08/25/99		12.85		4.21				0.36		0.12						15.68		18.02

		08/26/99		12.26		3.93				0.35		0.11						15.38		17.57

		08/27/99		11.92		3.69				0.34		0.10						15.40		18.34

		08/28/99		11.59		3.49				0.33		0.10						15.75		19.04

		08/29/99		11.53		3.30				0.33		0.09						16.38		19.31

		08/30/99		11.52		3.12				0.33		0.09						16.83		17.37

		08/31/99		12.10		2.95				0.34		0.08						13.07		13.86

		09/01/99		12.80		2.80				0.36		0.08						10.33		11.58

		09/02/99		12.88		2.67				0.36		0.08						9.86		11.74

		09/03/99		12.75		2.58				0.36		0.07						10.77		12.33

		09/04/99		12.56		2.49				0.36		0.07						10.29		11.98

		09/05/99		12.65		2.42				0.36		0.07						11.02		13.13

		09/06/99		13.07		2.34				0.37		0.07						10.99		12.47

		09/07/99		13.19		2.26				0.37		0.06								11.21

		09/08/99		13.00		2.20				0.37		0.06								11.43

		09/09/99		12.73		2.14				0.36		0.06								12.46

		09/10/99		12.46		2.08				0.35		0.06								12.21

		09/11/99				2.01				0.00		0.06								11.78

		09/12/99				1.95				0.00		0.06								11.27

		09/13/99				1.89				0.00		0.05								12.15

		09/14/99				1.82				0.00		0.05								12.88

		09/15/99				1.76				0.00		0.05								12.86

		09/16/99				1.70				0.00		0.05								12.54

		09/17/99				1.64				0.00		0.05								12.48

		09/18/99		11.08		1.64				0.31		0.05								12.22

		09/19/99		10.84		1.64				0.31		0.05								12.73

		09/20/99		10.49		1.64				0.30		0.05								11.44

		09/21/99		10.44		1.64				0.30		0.05								11.59

		09/22/99		10.25		1.64				0.29		0.05								11.82

		09/23/99		10.14		1.64				0.29		0.05								11.86

		09/24/99		10.11		1.64				0.29		0.05								11.56

		09/25/99		10.51		1.64				0.30		0.05								10.97

		09/26/99				1.64				0.00		0.05								8.57

		09/27/99		11.86		1.64				0.34		0.05						6.51		7.05

		09/28/99		12.03		1.64				0.34		0.05						5.39		6.25

		09/29/99		12.15		1.64				0.34		0.05						6.26		7.56

		09/30/99		12.11		1.64				0.34		0.05						6.62		7.84

		10/01/99		12.01		1.64				0.34		0.05						5.96		6.36

		10/02/99		12.05		1.64				0.34		0.05						4.96		5.27

		10/03/99		12.24		1.64				0.35		0.05						4.19		4.88

		10/04/99		12.30		1.64				0.35		0.05						4.44		5.71

		10/05/99		12.27		1.64				0.35		0.05						5.85		7.96

		10/06/99		12.07		1.68				0.34		0.05						7.20		8.72

		10/07/99		12.79		1.75				0.36		0.05						8.40		9.59

		10/08/99		13.83		1.81				0.39		0.05						9.15		10.18

		10/09/99		15.79		2.02				0.45		0.06						8.74		8.81

		10/10/99		14.49		2.38				0.41		0.07						6.79		7.36

		10/11/99		14.03		2.50				0.40		0.07						7.45		8.25

		10/12/99		13.98		2.53				0.40		0.07						8.31		9.50

		10/13/99		13.77		2.54				0.39		0.07						8.97		9.71

		10/14/99		13.77		2.53				0.39		0.07						7.70		7.01

		10/15/99		13.85		2.52				0.39		0.07						6.03		5.58

		10/16/99		13.86		2.49				0.39		0.07						3.81		3.26

		10/17/99		14.12		2.48				0.40		0.07						3.66		3.96

		10/18/99		14.09		2.49				0.40		0.07						3.59		3.74

		10/19/99		14.22		2.50				0.40		0.07						3.26		3.35

		10/20/99		14.12		2.53				0.40		0.07						3.18		3.52

		10/21/99		14.17		2.56				0.40		0.07						3.23		3.52

		10/22/99		14.17		2.59				0.40		0.07						3.42		4.34

		10/23/99		14.12		2.63				0.40		0.07						3.72		4.84

		10/24/99		14.14		2.66				0.40		0.08						4.93		5.85

		10/25/99		14.34		2.68				0.41		0.08						5.02		5.70

		10/26/99		16.66		2.79				0.47		0.08						6.86		7.47

		10/27/99		16.45		3.17				0.47		0.09						6.22		6.28

		10/28/99		19.93		7.60				0.56		0.22						7.06		7.15

		10/29/99		17.85		8.84				0.51		0.25						7.18		6.90

		10/30/99		16.30		7.09				0.46		0.20						7.54		7.87

		10/31/99		16.00		6.11				0.45		0.17						7.38		7.33

		11/01/99		15.96		5.34				0.45		0.15						4.79		4.24

		11/02/99		15.53		4.72				0.44		0.13						3.49		3.29

		11/03/99		15.35		4.30				0.43		0.12						3.40		3.90

		11/04/99		15.39		4.01				0.44		0.11						4.37		4.13

		11/05/99		15.22		3.80				0.43		0.11						2.40		2.22

		11/06/99		18.94		3.88				0.54		0.11						4.30		5.20

		11/07/99		17.89		4.93				0.51		0.14						4.63		4.64

		11/08/99		16.35		5.18				0.46		0.15						4.47		4.99

		11/09/99		15.81		5.00				0.45		0.14						5.47		5.63

		11/10/99		15.82		4.79				0.45		0.14						6.07		6.28

		11/11/99		16.37		4.61				0.46		0.13						6.34		6.41

		11/12/99		17.52		4.63				0.50		0.13						7.79		8.30

		11/13/99		19.38		5.28				0.55		0.15						9.18		9.48

		11/14/99		17.03		5.98				0.48		0.17						7.96		7.64

		11/15/99		15.83		6.03				0.45		0.17						6.40		7.10

		11/16/99		15.16		5.75				0.43		0.16						6.05		6.26

		11/17/99		16.69		5.54				0.47		0.16						6.52		6.70

		11/18/99		19.29		6.05				0.55		0.17						6.25		5.80

		11/19/99		16.64		6.74				0.47		0.19						5.70		5.75

		11/20/99		15.75		6.74				0.45		0.19						5.96		6.19

		11/21/99		15.56		6.52				0.44		0.18						4.12		3.63

		11/22/99		15.36		6.31				0.43		0.18						3.23		3.13

		11/23/99		15.16		6.15				0.43		0.17						3.59		3.59

		11/24/99		16.16		6.09				0.46		0.17						3.24		3.28

		11/25/99		21.97		18.07				0.62		0.51						4.03		4.53

		11/26/99		29.30		42.68				0.83		1.21						5.08		5.62

		11/27/99		22.82		28.22				0.65		0.80						4.26		4.45

		11/28/99		19.91		21.70				0.56		0.61						3.66		3.74

		11/29/99		18.98		20.19				0.54		0.57						3.18		3.66

		11/30/99		19.52		20.11				0.55		0.57						4.50		4.87

		12/01/99		20.44		22.60				0.58		0.64						4.27		4.30

		12/02/99		22.95		34.17				0.65		0.97						3.31		3.94

		12/03/99		20.93		27.46				0.59		0.78						1.67		1.93

		12/04/99		19.01		22.09				0.54		0.63						0.92		0.77

		12/05/99		18.48		21.82				0.52		0.62						0.96		1.00

		12/06/99		18.30		21.71				0.52		0.61						1.36		1.45

		12/07/99		18.42		21.62				0.52		0.61						1.84		1.90

		12/08/99		18.01		21.54				0.51		0.61						2.07		2.15

		12/09/99		17.98		21.49				0.51		0.61						1.25		1.13

		12/10/99		18.17		21.48				0.51		0.61						1.36		1.65

		12/11/99		18.26		21.59				0.52		0.61						1.22		1.68

		12/12/99		26.79		49.33				0.76		1.40						1.48		2.79

		12/13/99		27.83		51.56				0.79		1.46						1.31		1.64

		12/14/99		22.03		30.94				0.62		0.88						1.68		2.04

		12/15/99		58.97		121.80				1.67		3.45						1.66		2.52

		12/16/99		68.85		119.68				1.95		3.39						2.70		3.57

		12/17/99		32.97		60.39				0.93		1.71						2.68		3.31

		12/18/99		37.32		68.27				1.06		1.93						3.82		4.44

		12/19/99		28.17		47.35				0.80		1.34						2.68		3.29

		12/20/99		24.57		38.29				0.70		1.08						2.71		3.14

		12/21/99		22.85		33.95				0.65		0.96						2.51		2.93

		12/22/99		21.71		30.64				0.61		0.87						2.80		3.19

		12/23/99		20.94		28.31				0.59		0.80						3.05		3.27

		12/24/99		20.46		26.30				0.58		0.74						2.10		2.30

		12/25/99		19.96		24.89				0.57		0.70						1.88		1.90

		12/26/99		19.60		24.16				0.55		0.68						1.32		1.19

		12/27/99		19.17		22.73				0.54		0.64						1.22		1.35

		12/28/99		18.86		22.13				0.53		0.63						1.13		1.36

		12/29/99		18.68		21.43				0.53		0.61						0.94		1.10

		12/30/99		18.46		19.92				0.52		0.56						0.94		1.10

		12/31/99		18.20		19.06				0.52		0.54						0.93		1.09

		01/01/00		18.55		20.46				0.53		0.58						0.96		1.16

		01/02/00		18.25		18.63				0.52		0.53						0.96		1.24

		01/03/00		17.93		17.70				0.51		0.50						0.97		1.22

		01/04/00		17.12		20.18				0.48		0.57						0.95		1.16

		01/05/00		19.18		22.20				0.54		0.63						0.96		1.18

		01/06/00		18.93		23.22				0.54		0.66						0.97		1.16

		01/07/00		18.56		22.04				0.53		0.62						0.99		1.31

		01/08/00		18.76		23.29				0.53		0.66						0.98		1.48

		01/09/00		19.10		26.06				0.54		0.74						0.98		1.53

		01/10/00		18.99		27.63				0.54		0.78						0.99		1.41

		01/11/00		18.82		26.42				0.53		0.75						0.99		1.48

		01/12/00		18.65		24.94				0.53		0.71						1.00		1.51

		01/13/00		18.54		24.21				0.53		0.69						1.00		1.52

		01/14/00		24.24		43.39				0.69		1.23						1.01		1.71

		01/15/00		31.67		68.83				0.90		1.95						1.00		1.61

		01/16/00		31.38		75.98				0.89		2.15						1.11		1.85

		01/17/00		29.35		71.95				0.83		2.04						1.14		1.70

		01/18/00		26.94		53.07				0.76		1.50						1.04		1.66

		01/19/00		22.61		42.12				0.64		1.19						1.07		1.74

		01/20/00		21.76		37.73				0.62		1.07						1.04		1.65

		01/21/00		21.20		35.25				0.60		1.00						1.07		1.81

		01/22/00		21.86		32.43				0.62		0.92						1.05		1.71

		01/23/00		20.61		30.91				0.58		0.88						1.08		1.79

		01/24/00		19.99		29.77				0.57		0.84						1.18		1.96

		01/25/00		19.96		29.78				0.57		0.84						1.29		1.99

		01/26/00		19.80		29.18				0.56		0.83						1.36		2.15

		01/27/00		19.57		28.28				0.55		0.80						1.41		2.28

		01/28/00		20.42		30.22				0.58		0.86						1.13		1.91

		01/29/00		20.31		39.34				0.58		1.11						1.08		1.93

		01/30/00		19.51		39.74				0.55		1.13						1.09		1.95

		01/31/00		19.96		27.24				0.57		0.77						1.10		2.00

		02/01/00		51.10		91.93				1.45		2.60						1.10		2.18

		02/02/00		226.93		391.86				6.43		11.10						1.09		4.66

		02/03/00		76.97		162.06				2.18		4.59		0.212				1.10		5.24		1.99				0.088		0.125		0.212

		02/04/00		44.36		96.57				1.26		2.73		0.187				1.49		3.57		1.93				0.077		0.110		0.187

		02/05/00		33.23		72.33				0.94		2.05		0.167				2.21		3.47		2.24				0.068		0.099		0.167

		02/06/00		29.92		64.52				0.85		1.83		0.155				2.31		3.37		2.19				0.063		0.092		0.155

		02/07/00		28.78		68.54				0.81		1.94		0.147				2.27		3.11		2.13				0.060		0.087		0.147

		02/08/00		29.15		76.76				0.83		2.17		0.154				2.72		3.21		2.31				0.063		0.090		0.154

		02/09/00		36.59		113.40				1.04		3.21		0.170				2.86		2.95		2.18				0.071		0.099		0.170

		02/10/00		34.70		85.39				0.98		2.42		0.165				1.78		2.09		1.32				0.068		0.097		0.165

		02/11/00		31.38		67.12				0.89		1.90		0.162				1.49		1.86		1.27				0.066		0.096		0.162

		02/12/00		28.85		57.57				0.82		1.63		0.157				2.07		2.39		1.59				0.064		0.093		0.157

		02/13/00		27.50		53.40				0.78		1.51		0.148				2.99		3.18		1.83				0.061		0.088		0.148

		02/14/00		28.09		53.08				0.80		1.50		0.147				2.76		3.04		1.61				0.059		0.087		0.147

		02/15/00		28.60		52.85				0.81		1.50		0.141				2.57		3.14		1.52				0.056		0.085		0.141

		02/16/00		26.64		48.96				0.75		1.39		0.132				1.95		2.45		0.89				0.051		0.081		0.132

		02/17/00		28.27		44.75				0.80		1.27		0.133				1.23		1.56		0.30				0.047		0.086		0.133

		02/18/00		28.72		41.78				0.81		1.18		0.155				1.18		1.56		0.24				0.059		0.096		0.155

		02/19/00		27.82		39.17				0.79		1.11		0.135				1.21		1.55		0.24				0.048		0.087		0.135

		02/20/00		27.45		37.81				0.78		1.07		0.116				1.21		1.69		0.79				0.043		0.073		0.116

		02/21/00		23.34		38.82				0.66		1.10		0.121				1.87		2.28		1.72				0.045		0.076		0.121

		02/22/00		28.13		83.41				0.80		2.36		0.152				2.88		2.80		2.08				0.063		0.090		0.152

		02/23/00		54.42		184.89				1.54		5.24		0.202				2.37		2.65		1.99				0.087		0.115		0.202

		02/24/00		51.92		133.79				1.47		3.79		0.199				2.82		3.16		2.02				0.084		0.115		0.199

		02/25/00		39.02		93.19				1.10		2.64		0.189				2.49		3.03		1.50				0.083		0.106		0.189

		02/26/00		36.72		85.28				1.04		2.41		0.180				2.57		3.31		1.56				0.088		0.092		0.180

		02/27/00		73.89		231.74				2.09		6.56		0.285				2.69		3.42		2.15				0.138		0.147		0.285

		02/28/00		98.73		300.19				2.80		8.50		0.329				2.69		3.37		2.36				0.158		0.171		0.329

		02/29/00		75.95		184.40				2.15		5.22		0.345				3.36		3.99		2.51				0.150		0.195		0.345

		03/01/00		63.57		149.34				1.80		4.23		0.340				3.87		4.66		2.57				0.139		0.201		0.340

		03/02/00		60.50		140.11				1.71		3.97		0.323				3.81		4.76		2.61				0.132				0.323

		03/03/00		72.70		170.12				2.06		4.82		0.339				4.03		5.15		2.73				0.133				0.339

		03/04/00		110.40		262.99				3.13		7.45		0.432				3.32		5.01		2.57				0.184		0.248		0.432

		03/05/00		146.49		299.92				4.15		8.49		0.566				3.40		4.92		2.64				0.251		0.315		0.566

		03/06/00		98.50		189.22				2.79		5.36		0.559				3.70		5.23		2.49				0.235		0.325		0.559

		03/07/00		77.60		138.07				2.20		3.91		0.520				4.61		6.02		2.69				0.204		0.316		0.520

		03/08/00		70.85		121.55				2.01		3.44		0.426				4.21		6.08		2.71				0.183				0.426

		03/09/00		62.86		105.65				1.78		2.99		0.382				4.26		6.29		2.73				0.165				0.382

		03/10/00		57.84		95.77				1.64		2.71		0.349				4.74		6.83		2.90				0.149				0.349

		03/11/00		77.63		139.41				2.20		3.95		0.372				3.82		6.42		2.18				0.158				0.372

		03/12/00		64.12		107.32				1.82		3.04		0.342				4.11		6.35		2.41				0.146				0.342

		03/13/00		57.32		92.36				1.62		2.62		0.328				4.65		7.19		2.63				0.136				0.328

		03/14/00		93.26		144.09				2.64		4.08		0.439				5.31		8.74		2.84				0.198				0.439

		03/15/00		66.10		100.39				1.87		2.84		0.401				4.90		8.17		2.44				0.179				0.401

		03/16/00		64.17		113.14				1.82		3.20		0.399				4.03		8.05		2.24				0.173				0.399

		03/17/00		58.08		109.51				1.64		3.10		0.381				3.77		6.89		2.11				0.163				0.381

		03/18/00		61.80		108.19				1.75		3.06		0.395				4.81		8.28		2.68				0.163				0.395

		03/19/00		67.04		112.84				1.90		3.20		0.404				4.87		9.23		2.42				0.180				0.404

		03/20/00		51.04		83.78				1.45		2.37		0.360				4.21		8.43		1.99				0.158				0.360

		03/21/00		46.53		74.07				1.32		2.10		0.314				5.16		9.38		2.55				0.145		0.169		0.314

		03/22/00		54.20		79.12				1.53		2.24		0.310				6.25		10.96		2.99				0.150		0.160		0.310

		03/23/00		94.70		147.11				2.68		4.17		0.428				6.37		11.77		2.75				0.214		0.214		0.428

		03/24/00		68.05		101.48				1.93		2.87		0.401				6.70		11.21		2.75				0.191		0.210		0.401

		03/25/00		61.85		90.47				1.75		2.56		0.382				6.99		11.40		2.92				0.177		0.205		0.382

		03/26/00		59.24		83.22				1.68		2.36		0.374				8.47		12.95		3.36				0.171		0.203		0.374

		03/27/00		63.86		85.32				1.81		2.42		0.397				9.14		14.19		3.48				0.168		0.229		0.397

		03/28/00		80.69		105.89				2.29		3.00		0.499				7.91		14.06		2.66				0.193		0.306		0.499

		03/29/00		72.28		97.95				2.05		2.77		0.470				8.01		13.40		3.04				0.174		0.296		0.470

		03/30/00		62.83		84.00				1.78		2.38		0.419				8.36		13.92		2.98				0.153		0.266		0.419

		03/31/00		58.48		77.41				1.66		2.19		0.401				7.46		14.94		3.30				0.153		0.248		0.401

		04/01/00		60.83		77.83				1.72		2.20		0.439								3.72				0.176		0.263		0.439

		04/02/00		73.55		88.28				2.08		2.50		0.628								3.92				0.277		0.351		0.628

		04/03/00		85.97		101.06				2.43		2.86		0.869								3.89				0.384		0.485		0.869

		04/04/00		96.61		110.72				2.74		3.14		1.111								3.84				0.481		0.631		1.111

		04/05/00		99.52		116.47				2.82		3.30		1.159								3.25				0.436		0.722		1.159

		04/06/00		87.61		105.06				2.48		2.98		0.900								3.32				0.318		0.581		0.900

		04/07/00		74.83		90.09				2.12		2.55		0.620								3.41				0.230		0.390		0.620

		04/08/00		69.27		83.51				1.96		2.36		0.576								3.94				0.220		0.356		0.576

		04/09/00		71.52		87.10				2.03		2.47		0.599								4.33				0.257		0.343		0.599

		04/10/00		78.62		93.86				2.23		2.66		0.758								4.44				0.329		0.429		0.758

		04/11/00		85.47		100.66				2.42		2.85		0.981								4.52				0.435		0.546		0.981

		04/12/00		92.31		108.10				2.61		3.06		1.139								4.68				0.490		0.649		1.139

		04/13/00		156.99		664.73				4.45		18.82		2.147								4.18				1.130		1.016		2.147

		04/14/00		325.84		1221.85				9.23		34.60		4.582								3.82				2.343		2.239		4.582

		04/15/00		263.57		408.16				7.46		11.56		3.256								4.26				1.174		2.082		3.256

		04/16/00		216.04		309.09				6.12		8.75		2.238								4.55				0.692		1.546		2.238

		04/17/00		175.86		232.66				4.98		6.59		1.625								4.95				0.448		1.176		1.625

		04/18/00		141.47		200.29				4.01		5.67		1.302								5.38				0.379		0.923		1.302

		04/19/00		117.19		177.46				3.32		5.03		1.166								5.33				0.372		0.794		1.166

		04/20/00		99.04		160.67				2.80		4.55		1.024								5.37				0.315		0.709		1.024

		04/21/00		92.12		152.67				2.61		4.32		0.922								5.98				0.268		0.654		0.922

		04/22/00		88.45		135.27				2.50		3.83		0.831								5.70				0.238		0.594		0.831

		04/23/00		79.70		119.19				2.26		3.38		0.667								4.48				0.154		0.513		0.667

		04/24/00		70.57		109.40				2.00		3.10		0.560								4.19				0.089		0.471		0.560

		04/25/00		64.20		99.02				1.82		2.80		0.509								4.26				0.062		0.447		0.509

		04/26/00		56.26		89.71				1.59		2.54		0.469								5.14				0.041		0.428		0.469

		04/27/00		51.01		92.48				1.44		2.62		0.434								6.54				0.036		0.398		0.434

		04/28/00		53.64		83.86				1.52		2.37		0.424								4.98				0.038		0.387		0.424

		04/29/00		46.13		77.03				1.31		2.18		0.379								4.81				0.030		0.349		0.379

		04/30/00		41.92		73.38				1.19		2.08		0.349								6.22				0.026		0.323		0.349

		05/01/00		39.84		91.71				1.13		2.60		0.331						9.70		7.11				0.024		0.306		0.331

		05/02/00		53.70		87.85				1.52		2.49		0.389						8.11		6.74				0.036		0.352		0.389

		05/03/00		49.43		83.60				1.40		2.37		0.362						7.03		6.40				0.032		0.329		0.362

		05/04/00		45.87		77.45				1.30		2.19		0.344								5.48				0.028		0.316		0.344

		05/05/00		42.19		72.21				1.19		2.04		0.327								5.43				0.024		0.303		0.327

		05/06/00		38.56		67.40				1.09		1.91		0.301								5.05				0.020		0.281		0.301

		05/07/00		35.11		63.29				0.99		1.79		0.278								4.98				0.016		0.263		0.278

		05/08/00		32.39		62.46				0.92		1.77		0.252								6.09				0.004		0.247		0.252

		05/09/00		31.61		61.68				0.90		1.75		0.242								6.22				0.000		0.242		0.242

		05/10/00		29.89		92.59				0.85		2.62		0.220								5.11						0.229		0.220

		05/11/00		46.20		96.95				1.31		2.75		0.262								2.88						0.264		0.262

		05/12/00		43.00		76.34				1.22		2.16		0.272						9.90		4.64						0.264		0.272

		05/13/00		37.41		69.36				1.06		1.96		0.263						9.36		5.68						0.251		0.263

		05/14/00		32.72		64.05				0.93		1.81		0.240						10.41		6.62				0.000		0.240		0.240

		05/15/00		30.84		61.84				0.87		1.75		0.227						11.02		7.31				0.000		0.227		0.227

		05/16/00		28.93		60.26				0.82		1.71		0.216						11.44		8.28				0.000		0.216		0.216

		05/17/00		27.31		57.49				0.77		1.63		0.208						11.77		8.29				0.000		0.208		0.208

		05/18/00		26.24		55.27				0.74		1.56		0.199						11.22		7.82				0.000		0.199		0.199

		05/19/00		25.97		54.60				0.74		1.55		0.201						11.39		8.15						0.197		0.201

		05/20/00		24.53		52.39				0.69		1.48		0.189						11.43		8.40						0.186		0.189

		05/21/00		23.71		50.96				0.67		1.44		0.186						12.30		9.19						0.180		0.186

		05/22/00		22.33		48.90				0.63		1.38		0.176						13.07		9.46						0.171		0.176

		05/23/00		21.09		46.59				0.60		1.32		0.166						13.48		9.07						0.163		0.166

		05/24/00		20.11		44.57				0.57		1.26		0.157						12.83		8.69						0.156		0.157

		05/25/00		19.17		43.04				0.54		1.22		0.168						12.15		8.19				0.018		0.150		0.168

		05/26/00		18.87		41.99				0.53		1.19								10.70						0.017		0.148

		05/27/00		18.62		42.32				0.53		1.20								10.51						0.015		0.143

		05/28/00		17.75		40.41				0.50		1.14								10.51						0.015		0.135

		05/29/00		16.82		38.41				0.48		1.09								10.84						0.014		0.128

		05/30/00		16.61		37.15				0.47		1.05								11.33						0.012		0.149

		05/31/00		23.55		52.06				0.67		1.47								9.91						0.011		0.199

		06/01/00		18.24		43.81				0.52		1.24								10.49						0.009		0.161

		06/02/00		16.72		39.34				0.47		1.11		0.160						12.13						0.008		0.153		0.160

		06/03/00		16.10		36.97				0.46		1.05		0.139						12.80										0.139

		06/04/00				35.30				0.00		1.00		0.129						13.97										0.129

		06/05/00				33.78				0.00		0.96		0.123						14.52										0.123

		06/06/00				32.48				0.00		0.92		0.119						14.88										0.119

		06/07/00		13.08		31.39				0.37		0.89		0.115						15.61										0.115

		06/08/00		14.17		32.26				0.40		0.91		0.112						13.58										0.112

		06/09/00		16.25		39.46				0.46		1.12		0.112						12.16										0.112

		06/10/00		14.27		34.13				0.40		0.97		0.112						11.06										0.112

		06/11/00		13.89		32.95				0.39		0.93		0.112						10.35										0.112

		06/12/00		35.00		61.56				0.99		1.74		0.109						10.44										0.109

		06/13/00		26.58		63.25				0.75		1.79		0.105						10.98										0.105

		06/14/00		20.30		49.02				0.57		1.39		0.102						11.28										0.102

		06/15/00		18.43		44.69				0.52		1.27		0.100						11.78										0.100

		06/16/00		17.12		41.17				0.48		1.17		0.097						12.78										0.097

		06/17/00		16.22		38.90				0.46		1.10		0.086						13.27										0.086

		06/18/00		15.67		37.22				0.44		1.05		0.074						13.19										0.074

		06/19/00		15.11		35.90				0.43		1.02		0.073						13.15										0.073

		06/20/00		14.52		34.35				0.41		0.97		0.068						13.54										0.068

		06/21/00		13.97		32.91				0.40		0.93		0.060						15.40										0.060

		06/22/00		13.49		31.71				0.38		0.90		0.058						16.57										0.058

		06/23/00		12.92		30.34				0.37		0.86		0.057																0.057

		06/24/00		12.49		29.50				0.35		0.84		0.057																0.057

		06/25/00		11.98		28.65				0.34		0.81		0.056																0.056

		06/26/00		11.41		27.44				0.32		0.78		0.054																0.054

		06/27/00		10.88		26.38				0.31		0.75		0.053						16.24										0.053

		06/28/00		10.39		25.46				0.29		0.72		0.053						16.91										0.053

		06/29/00		9.96		24.74				0.28		0.70		0.053						16.78										0.053

		06/30/00		9.54		24.06				0.27		0.68		0.053						16.80										0.053

		07/01/00		9.21		23.40				0.26		0.66		0.053						16.35										0.053

		07/02/00		8.87		21.45				0.25		0.61		0.053						11.19										0.053

		07/03/00		9.03		19.81				0.26		0.56		0.053																0.053

		07/04/00		10.88		26.11				0.31		0.74		0.053						12.26										0.053

		07/05/00		9.80		25.07				0.28		0.71		0.053						12.61										0.053

		07/06/00		9.36		23.42				0.27		0.66		0.053						13.34										0.053

		07/07/00		9.06		23.42				0.26		0.66		0.053						14.51										0.053

		07/08/00		8.65		16.03				0.25		0.45		0.053						14.80										0.053

		07/09/00		8.17		13.00				0.23		0.37		0.053						15.89										0.053

		07/10/00		8.29		10.65				0.23		0.30		0.053						15.80										0.053

		07/11/00		8.50		8.92				0.24		0.25		0.053						16.61										0.053

		07/12/00		8.05		7.61				0.23		0.22		0.053						17.37										0.053

		07/13/00		7.44		6.59				0.21		0.19		0.053						17.91										0.053

		07/14/00		7.14		5.80				0.20		0.16		0.053						17.33										0.053

		07/15/00		6.97		5.17				0.20		0.15		0.053						16.53										0.053

		07/16/00		6.84		4.70				0.19		0.13		0.053						16.85										0.053

		07/17/00		6.35		4.34				0.18		0.12		0.053						17.71										0.053

		07/18/00		6.72		4.04				0.19		0.11		0.053						18.64										0.053

		07/19/00		6.94		3.83				0.20		0.11		0.052						18.81								0.056		0.052

		07/20/00		7.15		3.62				0.20		0.10		0.052						19.28								0.054		0.052

		07/21/00		8.78		3.47				0.25		0.10		0.050						19.75								0.053		0.050

		07/22/00		9.13		3.33				0.26		0.09		0.049						20.40								0.052		0.049

		07/23/00		9.31		3.19				0.26		0.09		0.048						18.73								0.051		0.048

		07/24/00		9.15		3.07				0.26		0.09		0.048						18.51								0.051		0.048

		07/25/00		8.77		2.97				0.25		0.08		0.047						19.10								0.049		0.047

		07/26/00		8.71		2.86				0.25		0.08		0.046						18.23								0.048		0.046

		07/27/00		9.01		2.75				0.26		0.08		0.045						17.85								0.047		0.045

		07/28/00		8.90		2.65				0.25		0.08		0.044						19.23								0.046		0.044

		07/29/00		9.54		2.57				0.27		0.07		0.041						20.10								0.044		0.041

		07/30/00		9.51		2.48				0.27		0.07		0.038						20.90								0.043		0.038

		07/31/00		9.42		2.40				0.27		0.07		0.036						21.71								0.041		0.036

		08/01/00		9.35		2.33				0.26		0.07		0.034				20.98										0.041		0.034

		08/02/00		10.22		2.25				0.29		0.06		0.032				20.01										0.040		0.032

		08/03/00		10.17		2.18				0.29		0.06		0.031				19.51										0.038		0.031

		08/04/00		10.87		2.12				0.31		0.06		0.028				19.55										0.036		0.028

		08/05/00		11.13		2.05				0.32		0.06		0.027				19.68										0.034		0.027

		08/06/00		11.11		1.99				0.31		0.06		0.026				19.61										0.034		0.026

		08/07/00		11.04		1.93				0.31		0.05		0.024				19.20										0.034		0.024

		08/08/00		10.86		1.87				0.31		0.05		0.022				18.92										0.033		0.022

		08/09/00		10.77		1.80				0.30		0.05		0.021				18.88										0.032		0.021

		08/10/00		11.02		1.77				0.31		0.05		0.021				19.12		20.72								0.032		0.021

		08/11/00		10.69		1.67				0.30		0.05		0.020				18.85		18.88								0.032		0.020

		08/12/00		10.57		1.64				0.30		0.05		0.017				16.49		16.53								0.032		0.017

		08/13/00		10.49		1.64				0.30		0.05		0.014				15.86		16.27								0.031		0.014

		08/14/00		10.63		1.64				0.30		0.05		0.014				15.30		15.84								0.030		0.014

		08/15/00		11.31		1.64				0.32		0.05		0.014				15.22		15.93								0.029		0.014

		08/16/00		11.18		1.64				0.32		0.05		0.014				14.69		15.53								0.029		0.014

		08/17/00		11.04		1.64				0.31		0.05		0.013				14.52		15.73								0.029		0.013

		08/18/00		10.90		1.64				0.31		0.05		0.012				15.22		16.38								0.029		0.012

		08/19/00		10.90		1.64				0.31		0.05						15.03		15.39

		08/20/00		10.95		1.64				0.31		0.05						13.68		14.21

		08/21/00		10.82		1.64				0.31		0.05						13.44		14.29

		08/22/00		10.79		1.64				0.31		0.05						13.66		14.93

		08/23/00		10.41		1.64				0.29		0.05						14.22		15.74

		08/24/00		10.00		1.64				0.28		0.05						16.14		17.55

		08/25/00		11.22		1.64				0.32		0.05						16.24		17.20

		08/26/00		11.01		1.64				0.31		0.05						15.66		16.15

		08/27/00		12.04		1.64				0.34		0.05						14.34		14.51

		08/28/00		12.10		1.64				0.34		0.05						12.97		13.61

		08/29/00		12.17		1.64				0.34		0.05						12.63		13.74

		08/30/00		12.20		1.64				0.35		0.05						14.77		16.19

		08/31/00		12.07		1.64				0.34		0.05						14.20		14.92
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flow

		36100		36100		36100

		36101		36101		36101

		36102		36102		36102

		36103		36103		36103

		36104		36104		36104

		36105		36105		36105

		36106		36106		36106

		36107		36107		36107

		36108		36108		36108

		36109		36109		36109

		36110		36110		36110

		36111		36111		36111

		36112		36112		36112

		36113		36113		36113

		36114		36114		36114

		36115		36115		36115

		36116		36116		36116

		36117		36117		36117

		36118		36118		36118

		36119		36119		36119

		36120		36120		36120

		36121		36121		36121

		36122		36122		36122

		36123		36123		36123

		36124		36124		36124

		36125		36125		36125

		36126		36126		36126

		36127		36127		36127

		36128		36128		36128

		36129		36129		36129

		36130		36130		36130

		36131		36131		36131

		36132		36132		36132

		36133		36133		36133

		36134		36134		36134

		36135		36135		36135

		36136		36136		36136

		36137		36137		36137

		36138		36138		36138

		36139		36139		36139

		36140		36140		36140

		36141		36141		36141

		36142		36142		36142

		36143		36143		36143

		36144		36144		36144

		36145		36145		36145

		36146		36146		36146

		36147		36147		36147

		36148		36148		36148

		36149		36149		36149

		36150		36150		36150

		36151		36151		36151

		36152		36152		36152

		36153		36153		36153

		36154		36154		36154

		36155		36155		36155

		36156		36156		36156

		36157		36157		36157

		36158		36158		36158

		36159		36159		36159

		36160		36160		36160

		36161		36161		36161

		36162		36162		36162

		36163		36163		36163

		36164		36164		36164

		36165		36165		36165

		36166		36166		36166

		36167		36167		36167

		36168		36168		36168

		36169		36169		36169

		36170		36170		36170

		36171		36171		36171

		36172		36172		36172

		36173		36173		36173

		36174		36174		36174

		36175		36175		36175

		36176		36176		36176

		36177		36177		36177

		36178		36178		36178

		36179		36179		36179

		36180		36180		36180

		36181		36181		36181

		36182		36182		36182

		36183		36183		36183

		36184		36184		36184

		36185		36185		36185

		36186		36186		36186

		36187		36187		36187

		36188		36188		36188

		36189		36189		36189

		36190		36190		36190

		36191		36191		36191

		36192		36192		36192

		36193		36193		36193

		36194		36194		36194

		36195		36195		36195

		36196		36196		36196

		36197		36197		36197

		36198		36198		36198

		36199		36199		36199

		36200		36200		36200

		36201		36201		36201

		36202		36202		36202

		36203		36203		36203

		36204		36204		36204

		36205		36205		36205

		36206		36206		36206

		36207		36207		36207

		36208		36208		36208

		36209		36209		36209

		36210		36210		36210

		36211		36211		36211

		36212		36212		36212

		36213		36213		36213

		36214		36214		36214

		36215		36215		36215

		36216		36216		36216

		36217		36217		36217

		36218		36218		36218

		36219		36219		36219

		36220		36220		36220

		36221		36221		36221

		36222		36222		36222

		36223		36223		36223

		36224		36224		36224

		36225		36225		36225

		36226		36226		36226

		36227		36227		36227

		36228		36228		36228

		36229		36229		36229

		36230		36230		36230

		36231		36231		36231

		36232		36232		36232

		36233		36233		36233

		36234		36234		36234

		36235		36235		36235

		36236		36236		36236

		36237		36237		36237

		36238		36238		36238

		36239		36239		36239

		36240		36240		36240

		36241		36241		36241

		36242		36242		36242

		36243		36243		36243

		36244		36244		36244

		36245		36245		36245

		36246		36246		36246

		36247		36247		36247

		36248		36248		36248

		36249		36249		36249

		36250		36250		36250

		36251		36251		36251

		36252		36252		36252

		36253		36253		36253

		36254		36254		36254

		36255		36255		36255

		36256		36256		36256

		36257		36257		36257

		36258		36258		36258

		36259		36259		36259

		36260		36260		36260

		36261		36261		36261

		36262		36262		36262

		36263		36263		36263

		36264		36264		36264

		36265		36265		36265

		36266		36266		36266

		36267		36267		36267

		36268		36268		36268

		36269		36269		36269

		36270		36270		36270

		36271		36271		36271

		36272		36272		36272

		36273		36273		36273

		36274		36274		36274

		36275		36275		36275

		36276		36276		36276

		36277		36277		36277

		36278		36278		36278

		36279		36279		36279

		36280		36280		36280

		36281		36281		36281

		36282		36282		36282

		36283		36283		36283

		36284		36284		36284

		36285		36285		36285

		36286		36286		36286

		36287		36287		36287

		36288		36288		36288

		36289		36289		36289

		36290		36290		36290

		36291		36291		36291

		36292		36292		36292

		36293		36293		36293

		36294		36294		36294

		36295		36295		36295

		36296		36296		36296

		36297		36297		36297

		36298		36298		36298

		36299		36299		36299

		36300		36300		36300

		36301		36301		36301

		36302		36302		36302

		36303		36303		36303

		36304		36304		36304

		36305		36305		36305

		36306		36306		36306

		36307		36307		36307

		36308		36308		36308

		36309		36309		36309

		36310		36310		36310

		36311		36311		36311

		36312		36312		36312

		36313		36313		36313

		36314		36314		36314

		36315		36315		36315

		36316		36316		36316

		36317		36317		36317

		36318		36318		36318

		36319		36319		36319

		36320		36320		36320

		36321		36321		36321

		36322		36322		36322

		36323		36323		36323

		36324		36324		36324

		36325		36325		36325

		36326		36326		36326

		36327		36327		36327

		36328		36328		36328

		36329		36329		36329

		36330		36330		36330

		36331		36331		36331

		36332		36332		36332

		36333		36333		36333

		36334		36334		36334

		36335		36335		36335

		36336		36336		36336

		36337		36337		36337

		36338		36338		36338

		36339		36339		36339

		36340		36340		36340

		36341		36341		36341

		36342		36342		36342

		36343		36343		36343

		36344		36344		36344

		36345		36345		36345

		36346		36346		36346

		36347		36347		36347

		36348		36348		36348

		36349		36349		36349

		36350		36350		36350

		36351		36351		36351

		36352		36352		36352

		36353		36353		36353

		36354		36354		36354

		36355		36355		36355

		36356		36356		36356

		36357		36357		36357

		36358		36358		36358

		36359		36359		36359

		36360		36360		36360

		36361		36361		36361

		36362		36362		36362

		36363		36363		36363

		36364		36364		36364

		36365		36365		36365

		36366		36366		36366

		36367		36367		36367

		36368		36368		36368

		36369		36369		36369

		36370		36370		36370

		36371		36371		36371

		36372		36372		36372

		36373		36373		36373

		36374		36374		36374

		36375		36375		36375

		36376		36376		36376

		36377		36377		36377

		36378		36378		36378

		36379		36379		36379

		36380		36380		36380

		36381		36381		36381

		36382		36382		36382

		36383		36383		36383

		36384		36384		36384

		36385		36385		36385

		36386		36386		36386

		36387		36387		36387

		36388		36388		36388

		36389		36389		36389

		36390		36390		36390

		36391		36391		36391

		36392		36392		36392

		36393		36393		36393

		36394		36394		36394

		36395		36395		36395

		36396		36396		36396

		36397		36397		36397

		36398		36398		36398

		36399		36399		36399

		36400		36400		36400

		36401		36401		36401

		36402		36402		36402

		36403		36403		36403

		36404		36404		36404

		36405		36405		36405

		36406		36406		36406

		36407		36407		36407

		36408		36408		36408

		36409		36409		36409

		36410		36410		36410

		36411		36411		36411

		36412		36412		36412

		36413		36413		36413

		36414		36414		36414

		36415		36415		36415

		36416		36416		36416

		36417		36417		36417

		36418		36418		36418

		36419		36419		36419

		36420		36420		36420

		36421		36421		36421

		36422		36422		36422

		36423		36423		36423

		36424		36424		36424

		36425		36425		36425

		36426		36426		36426

		36427		36427		36427

		36428		36428		36428

		36429		36429		36429

		36430		36430		36430

		36431		36431		36431

		36432		36432		36432

		36433		36433		36433

		36434		36434		36434

		36435		36435		36435

		36436		36436		36436

		36437		36437		36437

		36438		36438		36438

		36439		36439		36439

		36440		36440		36440

		36441		36441		36441

		36442		36442		36442

		36443		36443		36443

		36444		36444		36444

		36445		36445		36445

		36446		36446		36446

		36447		36447		36447

		36448		36448		36448

		36449		36449		36449

		36450		36450		36450

		36451		36451		36451

		36452		36452		36452

		36453		36453		36453

		36454		36454		36454

		36455		36455		36455

		36456		36456		36456

		36457		36457		36457

		36458		36458		36458

		36459		36459		36459

		36460		36460		36460

		36461		36461		36461

		36462		36462		36462

		36463		36463		36463

		36464		36464		36464

		36465		36465		36465

		36466		36466		36466

		36467		36467		36467

		36468		36468		36468

		36469		36469		36469

		36470		36470		36470

		36471		36471		36471

		36472		36472		36472

		36473		36473		36473

		36474		36474		36474

		36475		36475		36475

		36476		36476		36476

		36477		36477		36477

		36478		36478		36478

		36479		36479		36479

		36480		36480		36480

		36481		36481		36481

		36482		36482		36482

		36483		36483		36483

		36484		36484		36484

		36485		36485		36485

		36486		36486		36486

		36487		36487		36487

		36488		36488		36488

		36489		36489		36489

		36490		36490		36490

		36491		36491		36491

		36492		36492		36492

		36493		36493		36493

		36494		36494		36494

		36495		36495		36495

		36496		36496		36496

		36497		36497		36497

		36498		36498		36498

		36499		36499		36499

		36500		36500		36500

		36501		36501		36501

		36502		36502		36502

		36503		36503		36503

		36504		36504		36504

		36505		36505		36505

		36506		36506		36506

		36507		36507		36507

		36508		36508		36508

		36509		36509		36509

		36510		36510		36510

		36511		36511		36511

		36512		36512		36512

		36513		36513		36513

		36514		36514		36514

		36515		36515		36515

		36516		36516		36516

		36517		36517		36517

		36518		36518		36518

		36519		36519		36519

		36520		36520		36520

		36521		36521		36521

		36522		36522		36522

		36523		36523		36523

		36524		36524		36524

		36525		36525		36525

		36526		36526		36526

		36527		36527		36527

		36528		36528		36528

		36529		36529		36529

		36530		36530		36530

		36531		36531		36531

		36532		36532		36532

		36533		36533		36533

		36534		36534		36534

		36535		36535		36535

		36536		36536		36536

		36537		36537		36537

		36538		36538		36538

		36539		36539		36539

		36540		36540		36540

		36541		36541		36541

		36542		36542		36542

		36543		36543		36543

		36544		36544		36544

		36545		36545		36545

		36546		36546		36546

		36547		36547		36547

		36548		36548		36548

		36549		36549		36549

		36550		36550		36550

		36551		36551		36551

		36552		36552		36552

		36553		36553		36553

		36554		36554		36554

		36555		36555		36555

		36556		36556		36556

		36557		36557		36557

		36558		36558		36558

		36559		36559		36559

		36560		36560		36560

		36561		36561		36561

		36562		36562		36562

		36563		36563		36563

		36564		36564		36564

		36565		36565		36565

		36566		36566		36566

		36567		36567		36567

		36568		36568		36568

		36569		36569		36569

		36570		36570		36570

		36571		36571		36571

		36572		36572		36572

		36573		36573		36573

		36574		36574		36574

		36575		36575		36575

		36576		36576		36576

		36577		36577		36577

		36578		36578		36578

		36579		36579		36579

		36580		36580		36580

		36581		36581		36581

		36582		36582		36582

		36583		36583		36583

		36584		36584		36584

		36585		36585		36585

		36586		36586		36586

		36587		36587		36587

		36588		36588		36588

		36589		36589		36589

		36590		36590		36590

		36591		36591		36591

		36592		36592		36592

		36593		36593		36593

		36594		36594		36594

		36595		36595		36595

		36596		36596		36596

		36597		36597		36597

		36598		36598		36598

		36599		36599		36599

		36600		36600		36600

		36601		36601		36601

		36602		36602		36602

		36603		36603		36603

		36604		36604		36604

		36605		36605		36605

		36606		36606		36606

		36607		36607		36607

		36608		36608		36608

		36609		36609		36609

		36610		36610		36610

		36611		36611		36611

		36612		36612		36612

		36613		36613		36613

		36614		36614		36614

		36615		36615		36615

		36616		36616		36616

		36617		36617		36617

		36618		36618		36618

		36619		36619		36619

		36620		36620		36620

		36621		36621		36621

		36622		36622		36622

		36623		36623		36623

		36624		36624		36624

		36625		36625		36625

		36626		36626		36626

		36627		36627		36627

		36628		36628		36628

		36629		36629		36629

		36630		36630		36630

		36631		36631		36631

		36632		36632		36632

		36633		36633		36633

		36634		36634		36634

		36635		36635		36635

		36636		36636		36636

		36637		36637		36637

		36638		36638		36638

		36639		36639		36639

		36640		36640		36640

		36641		36641		36641

		36642		36642		36642

		36643		36643		36643

		36644		36644		36644

		36645		36645		36645

		36646		36646		36646

		36647		36647		36647

		36648		36648		36648

		36649		36649		36649

		36650		36650		36650

		36651		36651		36651

		36652		36652		36652

		36653		36653		36653

		36654		36654		36654

		36655		36655		36655

		36656		36656		36656

		36657		36657		36657

		36658		36658		36658

		36659		36659		36659

		36660		36660		36660

		36661		36661		36661

		36662		36662		36662

		36663		36663		36663

		36664		36664		36664

		36665		36665		36665

		36666		36666		36666

		36667		36667		36667

		36668		36668		36668

		36669		36669		36669

		36670		36670		36670

		36671		36671		36671

		36672		36672		36672

		36673		36673		36673

		36674		36674		36674

		36675		36675		36675

		36676		36676		36676

		36677		36677		36677

		36678		36678		36678

		36679		36679		36679

		36680		36680		36680

		36681		36681		36681

		36682		36682		36682

		36683		36683		36683

		36684		36684		36684

		36685		36685		36685

		36686		36686		36686

		36687		36687		36687

		36688		36688		36688

		36689		36689		36689

		36690		36690		36690

		36691		36691		36691

		36692		36692		36692

		36693		36693		36693

		36694		36694		36694

		36695		36695		36695

		36696		36696		36696

		36697		36697		36697

		36698		36698		36698

		36699		36699		36699

		36700		36700		36700

		36701		36701		36701

		36702		36702		36702

		36703		36703		36703

		36704		36704		36704

		36705		36705		36705

		36706		36706		36706

		36707		36707		36707

		36708		36708		36708

		36709		36709		36709

		36710		36710		36710

		36711		36711		36711

		36712		36712		36712

		36713		36713		36713

		36714		36714		36714

		36715		36715		36715

		36716		36716		36716

		36717		36717		36717

		36718		36718		36718

		36719		36719		36719

		36720		36720		36720

		36721		36721		36721

		36722		36722		36722

		36723		36723		36723

		36724		36724		36724

		36725		36725		36725

		36726		36726		36726

		36727		36727		36727

		36728		36728		36728

		36729		36729		36729

		36730		36730		36730

		36731		36731		36731

		36732		36732		36732

		36733		36733		36733

		36734		36734		36734

		36735		36735		36735

		36736		36736		36736

		36737		36737		36737

		36738		36738		36738

		36739		36739		36739

		36740		36740		36740

		36741		36741		36741

		36742		36742		36742

		36743		36743		36743

		36744		36744		36744

		36745		36745		36745

		36746		36746		36746

		36747		36747		36747

		36748		36748		36748

		36749		36749		36749

		36750		36750		36750

		36751		36751		36751

		36752		36752		36752

		36753		36753		36753

		36754		36754		36754

		36755		36755		36755

		36756		36756		36756

		36757		36757		36757

		36758		36758		36758

		36759		36759		36759

		36760		36760		36760

		36761		36761		36761

		36762		36762		36762

		36763		36763		36763

		36764		36764		36764

		36765		36765		36765

		36766		36766		36766

		36767		36767		36767

		36768		36768		36768

		36769		36769		36769



Rain on Snow
Event

Bozard

Emtman

Godde

Time

Water Discharge (cms)

0

0.0470176961

0

0

0

0

0.1079710695

0

0.1076875011

0.0525928906

0.1078184641

0.0563925258

0.1077317112

0.0636640108

0.1076212565

0.065478653

0.1076765104

0.0647505765

0.1077354469

0.0633503968

0.1076617663

0.0620560053

0.1077280153

0.0608646185

0.1076985492

0.0595290418

0.1351485893

0.1694254007

0.1076617353

0.1912577872

0.1077169716

0.1789376504

0.1076618811

0.1682789775

0.1077796129

0.1564892851

0.1076507491

0.1458966426

0.1151558721

0.1369936256

0.2698069735

0.4433140821

0.2216765841

0.4121394235

0

0.2181473632

0

0.2869914525

0

0.3554233836

0

0.3856608221

0

0.3416400404

0.1348415105

0.3238991487

0.1274482739

0.3674374535

0.1254784899

0.3674225788

0.343956081

0.6454890857

0.9888009007

1.4252239474

0.4235505841

0.7919565072

0.2042505899

0.511552935

0.1428188241

0.4248282869

0.118809205

0.3851448623

0.1076543699

0.3587663985

0.1076175296

0.354613682

0.1076138513

0.3473083905

0.107584425

0.3439153315

0.1091623307

0.3905562105

0.2803591772

1.2088244368

1.0047086663

2.7357920242

1.0672798001

1.900538444

0.352963827

0.8410860743

0.2478631781

0.6629840249

0.2018669628

0.5774841682

0.1610765111

0.4560612507

0.1142485669

0.3646377572

0.1076102128

0.3756579849

0.1076544185

0.3791970764

0.1077059543

0.4393591001

0.1076212962

0.4628370375

0.1075881298

0.3192759633

0.1075845795

0.2912683316

0.1133810864

0.2888784005

0.1289346605

0

0

0

0

0

0

0

0

0

0

0.7402095658

0

0.6613837411

0

0.598087018

0

0.5500138718

0

0.5323744681

0

0.5117537291

0

0.4932829366

0

0.4694254601

0

0.4603179056

0

1.531641294

0

1.7229571749

0

1.0742128738

0

1.2582186583

0

5.2644816641

0

2.2285007053

0

1.3126639072

0

1.0763467301

0

2.4228140506

0

2.0128482113

0

1.8652062089

0

2.0995767084

0

2.135682951

0

1.4217806415

0

1.0888380046

0

0.9295601244

0

0.8128231172

0

0.7221758061

0

0.7092676245

0.3000397991

1.0247321493

0.2654122445

0.824732794

0.2456718912

0.7253824261

0.3034945238

0.6446665715

0.3325854648

0.6976061195

0.356673542

0.8165834612

0.3504503878

0.8439671541

0.3402400938

0.8790651087

0.6070278287

2.1545334188

1.0243819766

3.3137916763

0.618915932

1.4084040268

0.4554716925

1.0007982531

0.3749991662

0.8074456042

0.439242341

0.7526864142

0.3517408052

0.6680883996

0.3403925277

0.6358887367

0.299653609

0.6555867522

0.3024931829

0.7128883516

0.3305402778

0.9186881749

0.4775213095

1.6157987505

0.4747423905

1.1961329459

0.482727258

1.4117000684

0.4537656072

1.1877526623

0.4326525274

1.2434494842

0.4013974307

1.0180972155

0.5051196676

3.7535185969

2.67205086

8.0365827021

3.1502930111

0

1.928854511

0

1.4031227532

0

6.460076148

0

3.3313126321

4.3853354141

2.108232311

2.4867286033

1.7865736491

2.0729505757

1.3334936027

1.5847225778

1.0763458772

1.3534880261

0.943534176

1.1851939394

0.8659734856

1.099389503

0.7876384077

1.0096507078

0.7503720608

0.9879000504

0.702513227

0.9330743069

0.7211534279

0.9276113987

0.6929377688

0.8968141641

0.8917477232

1.0389605999

1.2489869904

1.3214277182

1.3442853694

1.413839056

1.4068760686

1.5220719016

1.1007084166

1.2694490008

1.0693609364

1.2009977153

1.3314979697

1.3365503833

1.8728738636

1.6761855806

2.5742261167

2.2405839359

2.6641355369

2.2863893391

2.6074060204

2.2394419094

2.521102014

2.1522560991

2.6488915346

2.2105169106

3.3953581331

2.7048920818

2.510919608

2.1524385034

2.1041112005

1.7952595994

1.9087872177

1.6825284351

1.6269496581

1.507810749

1.3881764673

1.342346154

1.2396756414

1.218133361

1.1653127933

1.1545018

1.1757507363

1.1862545653

1.125591788

1.2017296932

1.2025183524

1.2362412403

1.0488053688

1.1381496578

0.9583441727

1.0341414933

1.0260366398

1.0634688665

1.4000162325

1.440465858

1.1295459058

1.2436342082

1.0244031837

1.1046362363

1.0528672372

1.1050182351

1.0948677994

1.1162970806

1.1095579751

1.1074757464

1.1796473919

1.1370231739

1.3324862073

1.2152069622

1.6582305716

1.379886216

2.1653307823

1.6803207621

2.7315874155

2.1178718935

2.8714919824

2.2626085754

2.5723210701

2.0842289562

2.2746358377

1.8358275741

2.2157237906

1.7496839993

2.3399003456

1.819317086

2.5195636044

1.9612708847

2.5151676894

1.9909595054

2.2400370013

1.7832608473

1.9625488499

1.5935109426

1.7324665509

1.441641052

1.605060041

1.3540802368

1.638782906

1.3689429198

1.7179158007

1.4097967497

2.1470384686

1.7367596424

1.8858811401

1.5747696271

1.5833074884

1.3715527617

1.4212992103

1.2521097202

1.5508377583

1.3292732767

1.3672634361

1.2256634937

1.2559133799

1.1597044213

1.1556844139

1.0960037636

1.0717352946

1.0338106868

1.0555681636

1.0185405093

1.0001861718

0.9773608905

0.944371315

0.9341144798

0.8949889223

0.8997522503

0.8549922458

0.8718198691

0.8521195974

0.8685414174

0.8762501161

0.8885946736

0.8691779055

0.8806847566

0.874861389

0.8844682996

0.8645622672

0.8799874717

0.8533673477

0.8706970869

0.8608464042

0.8718682476

0.9142411642

0.8989993984

0.9592248572

0.9256122462

0.9202501469

0.9127504833

0.8465240309

0.8639482825

0.7769875552

0.8170697596

0.7100813689

0.771685199

0.6507727197

0.7299121172

0.62102274

0.7102074343

0.5807408411

0.6954000746

0.5618090302

0.6735796533

0.5818390917

0.70639257

0.504145522

0.6374677089

0.466777167

0.6051152623

0.4315506397

0.57856187

0.4005836233

0.5515765297

0.3822181913

0.5355095421

0.3811368721

0.5373938905

0.3492759345

0.5035696103

0.3150202068

0.4784173127

0.2819162553

0.457998472

0.25903314

0.4373751366

0.2433872821

0.420879658

0.2284495981

0.4047449069

0.216555275

0.3886833684

0.203534019

0.3784538869

0.1894710585

0.342420342

0.170332755

0.2346532195

0.1616029737

0.1773896206

0.1816785524

0.2327974674

0.184813118

0.3581067018

0

0.1845348588

0

0.1577966614

0.585303201

0.3936195832

0.2743965521

0.5288850925

0.1995783781

0.403320162

0.1809300379

0.3733484815

0.1686348097

0.2586240527

0.1554752805

0.1865150266

0.1362997104

0.2896376447

0.125483459

0.2625806533

0.1257334136

0.2397990276

0.1280343637

0.2208286027

0.1279519466

0.2085030846

0.1063243912

0.1972283581

0.0990501926

0.1849606445

0.099083724

0.1728473313

0.0990986334

0.1604765631

0.0991433765

0.1485570938

0.0991322387

0.137742989

0.0990613598

0.1281962547

0.0990949109

0.1195593109

0.0991135527

0.1117719557

0.0991882377

0.1046363792

0.0991770064

0.1000911336

0.0991770064

0.0973644453

0.0992453842

0.0952714979

0.0991732544

0.0932637541

0.0992031029

0.0909793332

0.0991435144

0.0885024477

0.0992665714

0.0853957406

0.0993001816

0.0823024159

0.0992889798

0.0792164063

0.0993263815

0.0766577913

0.0993114623

0.074737617

0.0993937347

0.0729598452

0.0993338952

0.0710907862

0.0993787564

0.0687794668

0.1444872499

0.066271833

0.1997486277

0.0643475276

0.2490943212

0.0627401753

0.2498004982

0.0612154282

0.259464912

0.0596326752

0.2809547638

0.0586388978

0.2909901092

0.0575169869

0.3176877454

0.0567084195

0.3500220573

0.2957117749

0.3362948834

0.2629305926

0.3214742519

0.2062342983

0.3143979544

0.1622227734

0.3184380469

0.1325521115

0.3222093101

0.1134391188

0.3429656397

0.1007922655

0.3663956728

0.0932243

0.3846578119

0.0878480939

0.3861770289

0.0844011609

0.3937149387

0.0810735703

0.3912150497

0.122888383

0.4211853527

0.3883842594

0.3953232534

0.2481902013

0.381407578

0.1992597018

0.3752225262

0.1692617523

0.370379715

0.1465631632

0.3623024562

0.1303107871

0.3637649388

0.1191666413

0.3470372746

0.1112408373

0.3374925897

0.1044938828

0.3280902933

0.0989221663

0.3266307583

0.093384257

0.3261100032

0.0883301156

0.3426036767

0.0835092954

0.362488145

0.0793332075

0.364731585

0.0757426274

0.3611529377

0.0730217254

0.3555754859

0.0705116088

0.3583095509

0.0684016997

0.370117411

0.0662224322

0.3735217443

0.0640571494

0.3681773764

0.0621798531

0.3605109771

0.0604769905

0.3527552825

0.0588007776

0

0.0569760578

0

0.0551096228

0

0.0533846144

0

0.051645347

0

0.0497422455

0

0.0481484156

0

0.0464688339

0.3138187974

0.0464571418

0.3070087251

0.0464431569

0.2971789582

0.0464548152

0.2956104207

0.0464618034

0.2902713326

0.0464618034

0.2871065847

0.0464594853

0.286387461

0.0464595275

0.2974698537

0.0464442444

0

0.0464641807

0.3357471018

0.0464361264

0.3407148634

0.0464711774

0.3441478122

0.0464571587

0.3427977371

0.0464151025

0.3401242114

0.0464104578

0.3413316049

0.0464267862

0.3465095598

0.046445475

0.3483443075

0.0463964306

0.3475777988

0.046461871

0.3416518144

0.0474910025

0.3622374864

0.0494282746

0.3916712339

0.0513274848

0.4471479843

0.0571891505

0.4102961793

0.0674966705

0.3973642555

0.0708668224

0.3959466302

0.0716597152

0.3899841533

0.0718642135

0.3900189777

0.0716212291

0.3921425853

0.0712277806

0.3924449233

0.0705350752

0.3998098609

0.07035014

0.3989143926

0.0704552759

0.402660619

0.0708390963

0.399827003

0.0716114323

0.4011539112

0.0723933998

0.4013501569

0.0734052788

0.3998913508

0.0744947194

0.4003740454

0.0753862843

0.4061499269

0.0758062659

0.4716630191

0.0788741398

0.4656736717

0.0898665423

0.5642259036

0.2152490263

0.5054915369

0.2504182692

0.4616631147

0.2006645171

0.4529670765

0.173128159

0.4517982265

0.1511377325

0.4396339181

0.1336973115

0.4347424651

0.1216762992

0.4357854427

0.1135066962

0.4309614898

0.1074862091

0.536405799

0.109928527

0.5064551447

0.1396121598

0.4631054415

0.1468146657

0.4477497087

0.1417220354

0.4479632189

0.1356495948

0.4635207939

0.1305868533

0.496024599

0.1310722662

0.5488963745

0.1495259184

0.4821867407

0.1692643376

0.448368669

0.1707760013

0.4292752443

0.1628232094

0.4725610269

0.1569038123

0.5461074

0.1714465191

0.4710769102

0.190733986

0.4460348197

0.1908108966

0.4407316563

0.1845964734

0.4349087462

0.1787350007

0.4293225575

0.17427466

0.4576000314

0.1723224072

0.6221019419

0.5117549481

0.8297692871

1.2085752621

0.6461636687

0.799136996

0.5638325375

0.6144458198

0.5375951145

0.5716000439

0.5528710294

0.5693300791

0.5789349672

0.6398636991

0.6500025231

0.9677260511

0.5926447735

0.7776371313

0.5382103744

0.6256045735

0.523231314

0.6179514938

0.5180845392

0.6147242239

0.5216350099

0.6120861169

0.5100470397

0.6100492599

0.5090669766

0.6084651285

0.5146286251

0.6083051993

0.517124409

0.6113373621

0.7586446612

1.3967805926

0.7881426901

1.4601268417

0.6238106545

0.8761911976

1.6699218616

3.4489503023

1.9494896524

3.3888693512

0.9336036908

1.7100048337

1.0568811323

1.933320986

0.7977498311

1.3408870863

0.6956344745

1.0843604491

0.6469926016

0.9614603068

0.6148840928

0.8676264583

0.5929378296

0.8016905373

0.5792833167

0.7447692253

0.5652039409

0.7049102093

0.5549119123

0.6840968232

0.5427713754

0.6437246714

0.5340704923

0.6265275713

0.5288576752

0.6068255704

0.5226697442

0.5641459724

0.5153098078

0.5397398198

0.5252081349

0.5794787386

0.5167531234

0.5276570112

0.5077103243

0.5011237575

0.4848143577

0.5715422458

0.5431276056

0.6287571312

0.5359418993

0.6575493523

0.5254836104

0.623962935

0.5311583546

0.6594581987

0.540785771

0.7379707902

0.5375995219

0.7825233347

0.5328745801

0.7480590223

0.5281229345

0.7063110882

0.5250535338

0.6855204864

0.6865338809

1.2287974123

0.8966675354

1.9491174242

0.8885417222

2.1514342678

0.8310575914

2.0373738486

0.7627288555

1.5027978041

0.6401488068

1.192699407

0.6162341328

1.0683093793

0.6004520089

0.9981275559

0.619107533

0.9181907268

0.5835357128

0.8753664433

0.5659971339

0.8430361573

0.5652004219

0.8433593048

0.5606726219

0.8261788403

0.554293686

0.8008193896

0.5782008656

0.8556821684

0.5750753996

1.1139207778

0.5525091571

1.1253284759

0.5650825146

0.7714573414

1.4470532101

2.6032890327

6.4258381797

11.0960979961

0.2120617421

2.1794198428

4.5888880098

0.1865690919

1.256020665

2.7344440159

0.166996721

0.9409114845

2.0481907694

0.1554394321

0.8471017967

1.8270960909

0.1473208813

0.8148650097

1.9406979764

0.1535723751

0.8254042943

2.1737134005

0.1698929084

1.0360290481

3.211164724

0.1652038529

0.9827119259

2.4178925284

0.1621264057

0.8884441169

1.9006398414

0.1568751524

0.8170748645

1.6301662243

0.148264892

0.7785749571

1.5122253538

0.1465164114

0.7953226044

1.502924484

0.1407840056

0.8099830448

1.4965284801

0.1318588163

0.7544131331

1.3864999763

0.132699313

0.8004266464

1.2671845032

0.1545449368

0.8132889274

1.1831982139

0.1347908406

0.7879143296

1.1090796697

0.1156503699

0.777277768

1.0705937137

0.1212991065

0.6608633033

1.0993870217

0.1520775255

0.796467991

2.3620474896

0.2019419763

1.5410117

5.2356199817

0.198835679

1.4702274225

3.7884997187

0.1892154193

1.1048478614

2.6387575084

0.1803724692

1.0399054877

2.4147451958

0.2852688329

2.0923152209

6.5621146331

0.3288437409

2.7955844651

8.5003014778

0.3447395109

2.1506582155

5.2215050492

0.3401863644

1.8001907562

4.2288859429

0.3233123042

1.713285496

3.9673570335

0.3394003667

2.0586021972

4.8172864273

0.4318565871

3.1262781597

7.4470982426

0.5662417019

4.1481173047

8.4926802029

0.5594718919

2.7890688517

5.3579859511

0.5199213197

2.1973388467

3.9095983776

0.4261452896

2.0061698441

3.4418435917

0.3823141488

1.7798899393

2.9917449608

0.3490361525

1.6378645418

2.7118721466

0.3718296683

2.1983075939

3.9477232538

0.3416628328

1.8155727758

3.0388273656

0.327621568

1.6232300432

2.6153182943

0.4391026139

2.6408828964

4.0801386924

0.4012119506

1.8716821047

2.842691628

0.3985545673

1.8171592224

3.2039076441

0.3808549349

1.6445598507

3.1009804796

0.3952205782

1.749964777

3.06350016

0.4038445892

1.8983024985

3.1953579664

0.3600692473

1.445387483

2.3724433117

0.3137060981

1.3175793

2.0973597777

0.3095316061

1.5347383988

2.2405216781

0.4278583417

2.6815143461

4.1656144184

0.4006167475

1.9270880769

2.8736196674

0.3819584254

1.7513394181

2.5616867992

0.3737780933

1.6774202763

2.3564845497

0.3974426136

1.8084546552

2.4159086281

0.4987411902

2.2850192335

2.9983989264

0.4699022718

2.0468007815

2.7736795354

0.4192894455

1.7791136326

2.3787558335

0.4011789742

1.655842182

2.191954606

0.4388864819

1.7226112263

2.2038829834

0.6282309143

2.0827231014

2.4998113841

0.8685876025

2.4344240831

2.8615964937

1.1114409936

2.7357617737

3.1352026961

1.1585521527

2.8181478398

3.29808071

0.8995677237

2.4807633311

2.9750696846

0.6197576134

2.1189553415

2.5510264287

0.5759768382

1.9616379483

2.3647143401

0.5994373476

2.0251542128

2.4663680836

0.7578135952

2.2261755302

2.6577707332

0.9814867367

2.4202875697

2.8503988073

1.1389212528

2.6139483924

3.0609275373

2.1466766576

4.4455802049

18.8231032817

4.5819863609

9.2268581369

34.5989791155

3.2555936056

7.4635068039

11.5577233796

2.2376107332

6.1176915419

8.7524258644

1.6248515158

4.9797267508

6.5881017581

1.3019699268

4.0061079378

5.6714562653

1.1657680722

3.3184098679

5.0250089428

1.0235810444

2.8045459237

4.5497040775

0.9219640972

2.6085881852

4.3232385423

0.831492435

2.5045054018

3.8305156425

0.6666423072

2.2567276453

3.3752152181

0.5602822365

1.9984407501

3.0977971184

0.508592604

1.8178725497

2.8039721337

0.4686743564

1.5931604808

2.5403749844

0.4336548571

1.4445376911

2.6188213719

0.4242984993

1.5189947996

2.3745497421

0.3787262886

1.3063555741

2.1813830581

0.3486142096

1.1869456436

2.0779157052

0.3306801906

1.1281996105

2.5969046431

0.3886366829

1.5206106209

2.4874990702

0.3615370977

1.3997664504

2.3673039769

0.3444873082

1.2989334368

2.1932500866

0.3271326215

1.1946233231

2.0448009447

0.3007951699

1.0918655558

1.9085958189

0.2781182805

0.9942291008

1.7923001944

0.2516591107

0.9171206749

1.7686456446

0.242133887

0.8952147306

1.7465225229

0.2202631513

0.846503357

2.6219414715

0.2617059316

1.3082732936

2.7453848091

0.2717755405

1.2175413536

2.1616084592

0.262597786

1.0593353685

1.9640437623

0.2400864154

0.9266176378

1.8136084217

0.2271096809

0.8732781888

1.7512238455

0.2163831168

0.8191160272

1.7064332211

0.2078128323

0.773377827

1.6278415513

0.1989110778

0.7429958307

1.5649913913

0.2010436844

0.7353561101

1.5461152622

0.1892741102

0.6946425761

1.4836400597

0.1860119673

0.6713897305

1.4429406731

0.1761485198

0.6323412957

1.384772279

0.1662482473

0.5970757385

1.3191797965

0.1568631871

0.5695842181

1.2621764598

0.1675943319

0.5429047416

1.2187948693

0.5342513333

1.1891495717

0.5271333482

1.1984123912

0.5026511488

1.1442253506

0.4762740698

1.0875883765

0.4703306079

1.0519900539

0.6669099832

1.4742963744

0.5165908079

1.2405012919

0.1602593731

0.4735959034

1.1138929816

0.1385901242

0.4559342635

1.0468958684

0.1285628479

0

0.9997048009

0.1231416029

0

0.9566006719

0.1193736136

0

0.9198263663

0.1149535837

0.3703373836

0.8888991558

0.1119078914

0.4011869502

0.9134963099

0.1119930669

0.460069149

1.1174754297

0.1121391839

0.4041084553

0.9663927958

0.1119200567

0.3934218551

0.9329039007

0.1089315731

0.9911548109

1.7431270509

0.1045184118

0.7525850308

1.7909575071

0.1018074415

0.5747060856

1.3880881452

0.0996661634

0.5219131384

1.2653848733

0.0966456398

0.484805733

1.1659247053

0.0859614692

0.459381009

1.1016070827

0.0738727854

0.4435946821

1.053896367

0.0732773168

0.4277723834

1.0166875204

0.0678109347

0.4111402315

0.9727219674

0.0602477854

0.3956008749

0.9319237034

0.0579242366

0.3820305307

0.8978397415

0.0568832367

0.3659902689

0.85904265

0.0569012008

0.3535828088

0.8352082774

0.0560602634

0.33928727

0.8113884857

0.0540100033

0.3231417489

0.7769991222

0.0527966159

0.3082062125

0.7469222877

0.0528166255

0.2941817164

0.7209017307

0.0528285848

0.2819536793

0.7004976896

0.052829073

0.2702393584

0.6813562217

0.0528237032

0.2608749884

0.6627381898

0.0528097924

0.2510967864

0.6073854504

0.052794908

0.2556534963

0.5608247352

0.0527283293

0.3081261986

0.7394514107

0.0528119886

0.2774066092

0.7098533157

0.0528188219

0.265139554

0.6631076377

0.0528183338

0.2566254587

0.6632734551

0.0528222388

0.2450354125

0.4538818405

0.0528293171

0.2314168317

0.3681843766

0.0528603226

0.2348389707

0.3014542296

0.0528529974

0.240722481

0.2524855078

0.0528749752

0.228069609

0.2153508262

0.0529013567

0.2106729152

0.1866895535

0.0528954934

0.2020653099

0.164113524

0.0529761527

0.1972757252

0.1464520096

0.0530392716

0.1936812665

0.1331004812

0.0531039109

0.179837411

0.1229575657

0.053214705

0.1903374327

0.1144107097

0.0523980377

0.1965809538

0.1084134233

0.0515122404

0.2025909419

0.1026364151

0.0504907071

0.2486353125

0.0982459091

0.0491839623

0.2585249847

0.0942283948

0.0482626065

0.2636771573

0.0903424813

0.0480459508

0.2591483122

0.0869240885

0.0473108436

0.2484186622

0.0840884196

0.0462102369

0.2465235655

0.0809636409

0.0452883223

0.255148704

0.0778290983

0.0441169398

0.252045616

0.0751774992

0.0413616632

0.2701758863

0.0727382416

0.0375183476

0.2691999919

0.0702433947

0.0355012132

0.2668199477

0.067980392

0.0336022006

0.2647930254

0.0658828706

0.032228742

0.2894363186

0.0638019098

0.0306289285

0.2879171419

0.0618337088

0.0281104013

0.3076980845

0.0599370009

0.0270918765

0.315054049

0.0580337246

0.0261104241

0.3145583542

0.0562452138

0.0239887281

0.3126216712

0.0545941555

0.0220947823

0.3074358163

0.0529777628

0.0211616003

0.3048817016

0.0510370841

0.0205544742

0.3120704593

0.0500564218

0.0202724234

0.3028247202

0.0472450139

0.0170046811

0.2992491928

0.0464922604

0.0144662976

0.2971342649

0.0464641469

0.0141400334

0.3011368059

0.0464431231

0.013882455

0.3202124538

0.0464618034

0.0135785266

0.3166616981

0.0464524633

0.0130473638

0.3126692695

0.0464501282

0.0124512959

0.3086144397

0.0464641469

0.3085206404

0.0464664265

0.3100211842

0.0464804838

0.3064401344

0.0464524802

0.3054084048

0.0464524633

0.2949130976

0.0464431231

0.2830670633

0.0464431315

0.3178289048

0.0464501367

0.3118270666

0.0464571587

0.3410727159

0.0464641469

0.3426600744

0.0464548068

0.3446631567

0.046468817

0.3454836292

0.0464384614

0.3418706085

0.0464688086



temp

		36100		36100		36100

		36101		36101		36101

		36102		36102		36102

		36103		36103		36103

		36104		36104		36104

		36105		36105		36105

		36106		36106		36106

		36107		36107		36107

		36108		36108		36108

		36109		36109		36109

		36110		36110		36110

		36111		36111		36111

		36112		36112		36112

		36113		36113		36113

		36114		36114		36114

		36115		36115		36115

		36116		36116		36116

		36117		36117		36117

		36118		36118		36118

		36119		36119		36119

		36120		36120		36120

		36121		36121		36121

		36122		36122		36122

		36123		36123		36123

		36124		36124		36124

		36125		36125		36125

		36126		36126		36126

		36127		36127		36127

		36128		36128		36128

		36129		36129		36129

		36130		36130		36130

		36131		36131		36131

		36132		36132		36132

		36133		36133		36133

		36134		36134		36134

		36135		36135		36135

		36136		36136		36136

		36137		36137		36137

		36138		36138		36138

		36139		36139		36139

		36140		36140		36140

		36141		36141		36141

		36142		36142		36142

		36143		36143		36143

		36144		36144		36144

		36145		36145		36145

		36146		36146		36146

		36147		36147		36147

		36148		36148		36148

		36149		36149		36149

		36150		36150		36150

		36151		36151		36151

		36152		36152		36152

		36153		36153		36153

		36154		36154		36154

		36155		36155		36155

		36156		36156		36156

		36157		36157		36157

		36158		36158		36158

		36159		36159		36159

		36160		36160		36160

		36161		36161		36161

		36162		36162		36162

		36163		36163		36163

		36164		36164		36164

		36165		36165		36165

		36166		36166		36166

		36167		36167		36167

		36168		36168		36168

		36169		36169		36169

		36170		36170		36170

		36171		36171		36171

		36172		36172		36172

		36173		36173		36173

		36174		36174		36174

		36175		36175		36175

		36176		36176		36176

		36177		36177		36177

		36178		36178		36178

		36179		36179		36179

		36180		36180		36180

		36181		36181		36181

		36182		36182		36182

		36183		36183		36183

		36184		36184		36184

		36185		36185		36185

		36186		36186		36186

		36187		36187		36187

		36188		36188		36188

		36189		36189		36189

		36190		36190		36190

		36191		36191		36191

		36192		36192		36192

		36193		36193		36193

		36194		36194		36194

		36195		36195		36195

		36196		36196		36196

		36197		36197		36197

		36198		36198		36198

		36199		36199		36199

		36200		36200		36200

		36201		36201		36201

		36202		36202		36202

		36203		36203		36203

		36204		36204		36204

		36205		36205		36205

		36206		36206		36206

		36207		36207		36207

		36208		36208		36208

		36209		36209		36209

		36210		36210		36210

		36211		36211		36211

		36212		36212		36212

		36213		36213		36213

		36214		36214		36214

		36215		36215		36215

		36216		36216		36216

		36217		36217		36217

		36218		36218		36218

		36219		36219		36219

		36220		36220		36220

		36221		36221		36221

		36222		36222		36222

		36223		36223		36223

		36224		36224		36224

		36225		36225		36225

		36226		36226		36226

		36227		36227		36227

		36228		36228		36228

		36229		36229		36229

		36230		36230		36230

		36231		36231		36231

		36232		36232		36232

		36233		36233		36233

		36234		36234		36234

		36235		36235		36235

		36236		36236		36236

		36237		36237		36237

		36238		36238		36238

		36239		36239		36239

		36240		36240		36240

		36241		36241		36241

		36242		36242		36242

		36243		36243		36243

		36244		36244		36244

		36245		36245		36245

		36246		36246		36246

		36247		36247		36247

		36248		36248		36248

		36249		36249		36249

		36250		36250		36250

		36251		36251		36251

		36252		36252		36252

		36253		36253		36253

		36254		36254		36254

		36255		36255		36255

		36256		36256		36256

		36257		36257		36257

		36258		36258		36258

		36259		36259		36259

		36260		36260		36260

		36261		36261		36261

		36262		36262		36262

		36263		36263		36263

		36264		36264		36264

		36265		36265		36265

		36266		36266		36266

		36267		36267		36267

		36268		36268		36268

		36269		36269		36269

		36270		36270		36270

		36271		36271		36271

		36272		36272		36272

		36273		36273		36273

		36274		36274		36274

		36275		36275		36275

		36276		36276		36276

		36277		36277		36277

		36278		36278		36278

		36279		36279		36279

		36280		36280		36280

		36281		36281		36281

		36282		36282		36282

		36283		36283		36283

		36284		36284		36284

		36285		36285		36285

		36286		36286		36286

		36287		36287		36287

		36288		36288		36288

		36289		36289		36289

		36290		36290		36290

		36291		36291		36291

		36292		36292		36292

		36293		36293		36293

		36294		36294		36294

		36295		36295		36295

		36296		36296		36296

		36297		36297		36297

		36298		36298		36298

		36299		36299		36299

		36300		36300		36300

		36301		36301		36301

		36302		36302		36302

		36303		36303		36303

		36304		36304		36304

		36305		36305		36305

		36306		36306		36306

		36307		36307		36307

		36308		36308		36308

		36309		36309		36309

		36310		36310		36310

		36311		36311		36311

		36312		36312		36312

		36313		36313		36313

		36314		36314		36314

		36315		36315		36315

		36316		36316		36316

		36317		36317		36317

		36318		36318		36318

		36319		36319		36319

		36320		36320		36320

		36321		36321		36321

		36322		36322		36322

		36323		36323		36323

		36324		36324		36324

		36325		36325		36325

		36326		36326		36326

		36327		36327		36327

		36328		36328		36328

		36329		36329		36329

		36330		36330		36330

		36331		36331		36331

		36332		36332		36332

		36333		36333		36333

		36334		36334		36334

		36335		36335		36335

		36336		36336		36336

		36337		36337		36337

		36338		36338		36338

		36339		36339		36339

		36340		36340		36340

		36341		36341		36341

		36342		36342		36342

		36343		36343		36343

		36344		36344		36344

		36345		36345		36345

		36346		36346		36346

		36347		36347		36347

		36348		36348		36348

		36349		36349		36349

		36350		36350		36350

		36351		36351		36351

		36352		36352		36352

		36353		36353		36353

		36354		36354		36354

		36355		36355		36355

		36356		36356		36356

		36357		36357		36357

		36358		36358		36358

		36359		36359		36359

		36360		36360		36360

		36361		36361		36361

		36362		36362		36362

		36363		36363		36363

		36364		36364		36364

		36365		36365		36365

		36366		36366		36366

		36367		36367		36367

		36368		36368		36368

		36369		36369		36369

		36370		36370		36370

		36371		36371		36371

		36372		36372		36372

		36373		36373		36373

		36374		36374		36374

		36375		36375		36375

		36376		36376		36376

		36377		36377		36377

		36378		36378		36378

		36379		36379		36379

		36380		36380		36380

		36381		36381		36381

		36382		36382		36382

		36383		36383		36383

		36384		36384		36384

		36385		36385		36385

		36386		36386		36386

		36387		36387		36387

		36388		36388		36388

		36389		36389		36389

		36390		36390		36390

		36391		36391		36391

		36392		36392		36392

		36393		36393		36393

		36394		36394		36394

		36395		36395		36395

		36396		36396		36396

		36397		36397		36397

		36398		36398		36398

		36399		36399		36399

		36400		36400		36400

		36401		36401		36401

		36402		36402		36402

		36403		36403		36403

		36404		36404		36404

		36405		36405		36405

		36406		36406		36406

		36407		36407		36407

		36408		36408		36408

		36409		36409		36409

		36410		36410		36410

		36411		36411		36411

		36412		36412		36412

		36413		36413		36413

		36414		36414		36414

		36415		36415		36415

		36416		36416		36416

		36417		36417		36417

		36418		36418		36418

		36419		36419		36419

		36420		36420		36420

		36421		36421		36421

		36422		36422		36422

		36423		36423		36423

		36424		36424		36424

		36425		36425		36425

		36426		36426		36426

		36427		36427		36427

		36428		36428		36428

		36429		36429		36429

		36430		36430		36430

		36431		36431		36431

		36432		36432		36432

		36433		36433		36433

		36434		36434		36434

		36435		36435		36435

		36436		36436		36436

		36437		36437		36437

		36438		36438		36438

		36439		36439		36439

		36440		36440		36440

		36441		36441		36441

		36442		36442		36442

		36443		36443		36443

		36444		36444		36444

		36445		36445		36445

		36446		36446		36446

		36447		36447		36447

		36448		36448		36448

		36449		36449		36449

		36450		36450		36450

		36451		36451		36451

		36452		36452		36452

		36453		36453		36453

		36454		36454		36454

		36455		36455		36455

		36456		36456		36456

		36457		36457		36457

		36458		36458		36458

		36459		36459		36459

		36460		36460		36460

		36461		36461		36461

		36462		36462		36462

		36463		36463		36463

		36464		36464		36464

		36465		36465		36465

		36466		36466		36466

		36467		36467		36467

		36468		36468		36468

		36469		36469		36469

		36470		36470		36470

		36471		36471		36471

		36472		36472		36472

		36473		36473		36473

		36474		36474		36474

		36475		36475		36475

		36476		36476		36476

		36477		36477		36477

		36478		36478		36478

		36479		36479		36479

		36480		36480		36480

		36481		36481		36481

		36482		36482		36482

		36483		36483		36483

		36484		36484		36484

		36485		36485		36485

		36486		36486		36486

		36487		36487		36487

		36488		36488		36488

		36489		36489		36489

		36490		36490		36490

		36491		36491		36491

		36492		36492		36492

		36493		36493		36493

		36494		36494		36494

		36495		36495		36495

		36496		36496		36496

		36497		36497		36497

		36498		36498		36498

		36499		36499		36499

		36500		36500		36500

		36501		36501		36501

		36502		36502		36502

		36503		36503		36503

		36504		36504		36504

		36505		36505		36505

		36506		36506		36506

		36507		36507		36507

		36508		36508		36508

		36509		36509		36509

		36510		36510		36510

		36511		36511		36511

		36512		36512		36512

		36513		36513		36513

		36514		36514		36514

		36515		36515		36515

		36516		36516		36516

		36517		36517		36517

		36518		36518		36518

		36519		36519		36519

		36520		36520		36520

		36521		36521		36521

		36522		36522		36522

		36523		36523		36523

		36524		36524		36524

		36525		36525		36525

		36526		36526		36526

		36527		36527		36527

		36528		36528		36528

		36529		36529		36529

		36530		36530		36530

		36531		36531		36531

		36532		36532		36532

		36533		36533		36533

		36534		36534		36534

		36535		36535		36535

		36536		36536		36536

		36537		36537		36537

		36538		36538		36538

		36539		36539		36539

		36540		36540		36540

		36541		36541		36541

		36542		36542		36542

		36543		36543		36543

		36544		36544		36544

		36545		36545		36545

		36546		36546		36546

		36547		36547		36547

		36548		36548		36548

		36549		36549		36549

		36550		36550		36550

		36551		36551		36551

		36552		36552		36552

		36553		36553		36553

		36554		36554		36554

		36555		36555		36555

		36556		36556		36556

		36557		36557		36557

		36558		36558		36558

		36559		36559		36559

		36560		36560		36560

		36561		36561		36561

		36562		36562		36562

		36563		36563		36563

		36564		36564		36564

		36565		36565		36565

		36566		36566		36566

		36567		36567		36567

		36568		36568		36568

		36569		36569		36569

		36570		36570		36570

		36571		36571		36571

		36572		36572		36572

		36573		36573		36573

		36574		36574		36574

		36575		36575		36575

		36576		36576		36576

		36577		36577		36577

		36578		36578		36578

		36579		36579		36579

		36580		36580		36580

		36581		36581		36581

		36582		36582		36582

		36583		36583		36583

		36584		36584		36584

		36585		36585		36585

		36586		36586		36586

		36587		36587		36587

		36588		36588		36588

		36589		36589		36589

		36590		36590		36590

		36591		36591		36591

		36592		36592		36592

		36593		36593		36593

		36594		36594		36594

		36595		36595		36595

		36596		36596		36596

		36597		36597		36597

		36598		36598		36598

		36599		36599		36599

		36600		36600		36600

		36601		36601		36601

		36602		36602		36602

		36603		36603		36603

		36604		36604		36604

		36605		36605		36605

		36606		36606		36606

		36607		36607		36607

		36608		36608		36608

		36609		36609		36609

		36610		36610		36610

		36611		36611		36611

		36612		36612		36612

		36613		36613		36613

		36614		36614		36614

		36615		36615		36615

		36616		36616		36616

		36617		36617		36617

		36618		36618		36618

		36619		36619		36619

		36620		36620		36620

		36621		36621		36621

		36622		36622		36622

		36623		36623		36623

		36624		36624		36624

		36625		36625		36625

		36626		36626		36626

		36627		36627		36627

		36628		36628		36628

		36629		36629		36629

		36630		36630		36630

		36631		36631		36631

		36632		36632		36632

		36633		36633		36633

		36634		36634		36634

		36635		36635		36635

		36636		36636		36636

		36637		36637		36637

		36638		36638		36638

		36639		36639		36639

		36640		36640		36640

		36641		36641		36641

		36642		36642		36642

		36643		36643		36643

		36644		36644		36644

		36645		36645		36645

		36646		36646		36646

		36647		36647		36647

		36648		36648		36648

		36649		36649		36649

		36650		36650		36650

		36651		36651		36651

		36652		36652		36652

		36653		36653		36653

		36654		36654		36654

		36655		36655		36655

		36656		36656		36656

		36657		36657		36657

		36658		36658		36658

		36659		36659		36659

		36660		36660		36660

		36661		36661		36661

		36662		36662		36662

		36663		36663		36663

		36664		36664		36664

		36665		36665		36665

		36666		36666		36666

		36667		36667		36667

		36668		36668		36668

		36669		36669		36669

		36670		36670		36670

		36671		36671		36671

		36672		36672		36672

		36673		36673		36673

		36674		36674		36674

		36675		36675		36675

		36676		36676		36676

		36677		36677		36677

		36678		36678		36678

		36679		36679		36679

		36680		36680		36680

		36681		36681		36681

		36682		36682		36682

		36683		36683		36683

		36684		36684		36684

		36685		36685		36685

		36686		36686		36686

		36687		36687		36687

		36688		36688		36688

		36689		36689		36689

		36690		36690		36690

		36691		36691		36691

		36692		36692		36692

		36693		36693		36693

		36694		36694		36694

		36695		36695		36695

		36696		36696		36696

		36697		36697		36697

		36698		36698		36698

		36699		36699		36699

		36700		36700		36700

		36701		36701		36701

		36702		36702		36702

		36703		36703		36703

		36704		36704		36704

		36705		36705		36705

		36706		36706		36706

		36707		36707		36707

		36708		36708		36708

		36709		36709		36709

		36710		36710		36710

		36711		36711		36711

		36712		36712		36712

		36713		36713		36713

		36714		36714		36714

		36715		36715		36715

		36716		36716		36716

		36717		36717		36717

		36718		36718		36718

		36719		36719		36719

		36720		36720		36720

		36721		36721		36721

		36722		36722		36722

		36723		36723		36723

		36724		36724		36724

		36725		36725		36725

		36726		36726		36726

		36727		36727		36727

		36728		36728		36728

		36729		36729		36729

		36730		36730		36730

		36731		36731		36731

		36732		36732		36732

		36733		36733		36733

		36734		36734		36734

		36735		36735		36735

		36736		36736		36736

		36737		36737		36737

		36738		36738		36738

		36739		36739		36739

		36740		36740		36740

		36741		36741		36741

		36742		36742		36742

		36743		36743		36743

		36744		36744		36744

		36745		36745		36745

		36746		36746		36746

		36747		36747		36747

		36748		36748		36748

		36749		36749		36749

		36750		36750		36750

		36751		36751		36751

		36752		36752		36752

		36753		36753		36753

		36754		36754		36754

		36755		36755		36755

		36756		36756		36756

		36757		36757		36757

		36758		36758		36758

		36759		36759		36759

		36760		36760		36760

		36761		36761		36761

		36762		36762		36762

		36763		36763		36763

		36764		36764		36764

		36765		36765		36765

		36766		36766		36766

		36767		36767		36767

		36768		36768		36768

		36769		36769		36769



Spawn

Emerge

Incubate

Incubate

Emerge

Spawn

West Slope Cutthroat Trout Limiting Temperature

Bull  Trout Limiting Temperature

Bozard

Emtman

Godde

Time

Temperature (C)

5.0595208333

6.1935185185

3.7944583333

4.6559895833

3.308625

4.63034375

4.0976041667

5.0990104167

4.4654375

5.0837083333

4.54721875

4.7416875

3.7889479167

3.9812395833

3.4022291667

3.65240625

3.2745104167

3.2614583333

1.7147083333

1.8501458333

2.7420416667

3.2961354167

3.78825

4.5243229167

4.5812083333

4.8005729167

5.0971875

5.26465625

4.7047916667

4.6995104167

3.8076041667

4.0868541667

3.8949270833

4.2406666667

3.4947604167

3.81271875

3.6946041667

4.1921770833

4.5639270833

4.6968854167

4.210037037

4.2003854167

3.5819375

3.63465625

3.79559375

4.4569166667

4.225375

3.62522

3.79096875

2.71309375

3.023125

2.0027395833

2.3005729167

2.5770625

3.09759375

3.1329375

3.7676875

2.7999375

3.3078958333

1.7056979167

2.34521875

1.27734375

1.90575

0.432625

1.0369479167

0.66009375

1.2520104167

0.5784583333

1.0571458333

0.4560208333

0.7004583333

0.6203020833

1.0037604167

0.6614895833

1.30696875

0.3371354167

1.2905416667

0.6928229167

1.88340625

1.1811666667

1.9324479167

1.0620104167

1.6995208333

1.3923229167

1.9900416667

0.8586666667

1.334125

-0.0845520833

0.1129479167

-0.1297708333

-0.0367708333

-0.1162307692

-0.0311428571

-0.0035

0.0196041667

-0.1555116279

0.0067916667

-0.1494583333

0.030375

-0.1458333333

0.19512

-0.1451354167

0.1954791667

-0.14346875

0.219

-0.140625

0.2768229167

-0.1443854167

0.0759375

-0.1463020833

0.18103125

-0.15753125

0.19525

-0.1517916667

0.3155208333

-0.1491875

0.4020520833

-0.1099166667

0.3683896104

0.23453125

0.4904230769

0.7135

0.872375

0.6727073171

0.6791770833

1.03934375

1.03934375

1.1484375

1.1484375

1.0226875

1.0226875

0.94634375

0.94634375

0.5677777778

0.5677777778

0.9258913043

0.60425

0.8928333333

0.94690625

1.6483404255

0.8509368421

0.77409375

0.77409375

0.5552604167

0.5552604167

0.5520625

0.5520625

1.2095

1.2095

1.01021875

1.01021875

0.9209425287

0.87546875

0.53453125

0.7156354167

0.36915625

0.6572395833

0.3162083333

0.5956354167

0.0149375

0.3872604167

-0.137

0.0600625

-0.09546875

0.23009375

-0.034375

0.3579270833

0.6655520833

0.84196875

1.1104791667

1.250875

1.1248229167

1.3271770833

1.0675208333

1.2304895833

0.8755625

1.0056041667

0.7220729167

1.0940520833

0.3481888889

1.0086842105

0.8827291667

1.407125

0.1911458333

0.77925

0.90628125

1.355625

0.32771875

1.2392470588

0.5749791667

1.2160729167

0.4553020833

0.2573541667

1.1836666667

1.286

1.7096666667

1.74465625

1.9322083333

2.0344270833

1.3240520833

1.3687083333

1.48953125

1.536125

0.84053125

0.9568333333

1.21965625

1.32434375

1.1684479167

1.3317291667

1.6810208333

1.8230208333

1.6179375

1.6851770833

1.8196666667

2.1841145833

1.56628125

1.9382083333

2.8327395833

3.4251770833

3.0989270833

3.8564456522

2.73115625

3.1588541667

2.53634375

3.1263125

2.23296875

2.64728125

2.8684166667

3.361125

3.6879479167

4.4633020833

3.9761041667

4.9660208333

3.1836666667

4.0598541667

4.0884895833

4.8362604167

4.05725

4.8644791667

3.6111145833

4.4255520833

3.9879791667

4.9431770833

3.7517708333

4.7238854167

2.7810104167

3.5251666667

2.28515625

2.8638229167

2.71734375

3.5075

2.8345833333

3.5713958333

3.2425729167

4.09653125

3.55559375

4.7670625

3.4397708333

4.79903125

2.1677291667

4.0999375

2.30803125

3.6011770833

3.88484375

5.5349891304

3.11884375

5.8894791667

4.0503229167

6.3773020833

3.9959479167

7.50484375

2.9567708333

5.6984375

3.4104166667

5.8052291667

4.1115208333

7.1431666667

3.8776458333

7.2663645833

4.4413958333

7.6723020833

4.3024895833

7.5102291667

4.58540625

7.9422708333

5.3257708333

8.9260208333

5.935875

9.8713020833

6.0047708333

9.8304166667

5.5478125

9.1292708333

5.2690520833

8.284375

4.8748229167

7.5809895833

5.8674479167

8.7371145833

6.5282916667

9.77784375

6.8184375

10.0162395833

6.4350104167

9.6136458333

5.7211770833

8.521125

5.3073541667

7.5460416667

4.94309375

7.3633125

5.1668958333

7.43578125

7.0377083333

9.6223333333

6.1924166667

9.4701041667

4.7355625

7.1798854167

5.5955833333

7.8230104167

5.04565625

7.5420416667

5.1283645833

7.3255416667

6.54415625

9.4010520833

6.434125

10.4825

4.76340625

4.6183020833

5.0204895833

6.1775520833

7.0144270833

5.4860208333

6.5840625

6.7454166667

8.7216326531

6.8720208333

7.7358958333

6.9361770833

8.0596875

7.86303125

8.4738020833

8.00334375

9.025

7.0625

8.254375

7.9663541667

8.7297291667

9.1738645833

10.4020833333

10.2278854167

11.6797916667

11.6029166667

13.2902083333

11.5288541667

13.5103125

9.7184166667

11.6176041667

9.6664479167

11.1571875

10.7944791667

12.5033333333

10.4140625

12.379375

10.1114583333

12.2348958333

9.0227083333

10.7635416667

9.4316666667

10.9023958333

8.4171875

10.2501041667

8.2385416667

9.4182291667

9.4302083333

10.9448958333

9.93125

11.8430208333

8.2128125

9.9598958333

7.9754270833

10.25625

7.9626041667

9.9259375

8.0375520833

9.7841666667

8.53625

10.631875

10.3910416667

12.7270833333

11.2221875

14.1809375

12.1692708333

15.088125

13.5658333333

16.7365625

15.185625

18.51125

16.4704166667

20.3213541667

15.764375

19.2439583333

14.6502083333

17.5698958333

13.7122916667

16.326875

12.4640625

14.8232291667

12.0846875

13.948125

11.3780769231

14.285625

14.4244791667

14.2672916667

10.151

12.4653125

10.1810416667

11.3489583333

10.1951041667

11.8425

10.2125

11.8536458333

11.674375

13.4648958333

12.8073958333

15.005

12.9051041667

15.1565625

11.2436458333

13.2682291667

9.9405208333

11.9845833333

9.5625

11.4372916667

11.1095833333

13.4789583333

12.5398958333

15.5175

13.0892708333

15.53125

12.6180208333

15.3147916667

13.3097916667

16.568125

14.0780208333

17.6208333333

15.0167708333

18.7270833333

15.4715625

19.1148958333

15.395

18.784375

14.75625

17.84625

13.8075

16.3788541667

13.6185416667

15.6961458333

14.2105208333

16.7085416667

13.9009677419

16.3539583333

13.7611458333

16.824375

14.6423958333

18.2064583333

15.7738541667

19.4959375

15.266875

18.6503125

15.090625

18.4809375

14.57875

16.6370833333

14.3104166667

16.8713541667

14.3310416667

17.5569791667

14.9576041667

18.7601041667

15.7676041667

19.6197916667

16.0978125

19.5465625

15.3572916667

18.5151041667

14.8804166667

18.1548958333

15.9034375

19.3839583333

17.0295833333

20.90125

17.849375

20.975625

18.6944791667

22.0830208333

18.468125

21.5489583333

18.5414583333

21.5344791667

18.0009375

19.6940625

16.6783333333

18.84125

16.3030208333

18.8542708333

16.4288541667

19.0986458333

16.8782291667

19.113125

16.3052083333

18.3103125

14.0710416667

15.039375

13.3982291667

14.3333333333

12.74

14.0155208333

13.7557291667

15.7675

14.0695833333

16.850625

15.1633333333

18.63375

16.8869791667

19.42

16.0039583333

18.9907291667

16.4745833333

18.993125

15.0303125

17.2197916667

15.0115625

18.079375

15.4370833333

17.676875

15.6848958333

18.0241666667

15.3755208333

17.5671875

15.4022916667

18.3436458333

15.7509375

19.0432291667

16.3823958333

19.3053125

16.8324137931

17.3690625

13.0672916667

13.8573958333

10.3302083333

11.5767708333

9.8598958333

11.7430208333

10.7694791667

12.33

10.2907291667

11.9816666667

11.0177083333

13.1310416667

10.9855769231

12.473258427

11.2073958333

11.4254166667

12.4579166667

12.2077083333

11.77875

11.2652083333

12.1458333333

12.8754166667

12.8621875

12.544375

12.4829166667

12.2177083333

12.7283333333

11.4415625

11.5896875

11.8159375

11.86

11.5608333333

10.9731034483

8.5677604167

6.5127313433

7.0518229167

5.3890833333

6.2461354167

6.257375

7.56009375

6.6185

7.8413020833

5.95996875

6.3627708333

4.9553854167

5.2695

4.1948645833

4.8825625

4.4418645833

5.7067291667

5.8473333333

7.9608645833

7.20153125

8.7193541667

8.4011458333

9.5876041667

9.14625

10.1822916667

8.7421875

8.8136458333

6.7948958333

7.36121875

7.4459787234

8.2511354167

8.31125

9.5040625

8.9679166667

9.7110416667

7.6950833333

7.0057395833

6.0311041667

5.584

3.8104895833

3.2625416667

3.6648125

3.96478125

3.588

3.7445

3.2559791667

3.35075

3.1765833333

3.5199791667

3.2333333333

3.5216666667

3.4185104167

4.34115625

3.7170410959

4.8375625

4.9321354167

5.8462395833

5.0150729167

5.6964583333

6.85978125

7.4688854167

6.2246979167

6.2840833333

7.0593020833

7.14515625

7.1816458333

6.9043854167

7.54053125

7.8711875

7.3830208333

7.3312395833

4.7949375

4.2379270833

3.48815625

3.2874479167

3.3964479167

3.8992604167

4.3676458333

4.1294166667

2.4011979167

2.2236354167

4.3046770833

5.1953333333

4.6255208333

4.64222

4.4701770833

4.98996875

5.4677083333

5.6258958333

6.06759375

6.27921875

6.34071875

6.4064583333

7.7899166667

8.2979166667

9.1763541667

9.4839583333

7.9592708333

7.63840625

6.3999270833

7.1003854167

6.0549270833

6.2644166667

6.5198541667

6.69625

6.2491875

5.7991458333

5.6958541667

5.7495625

5.9575625

6.18915625

4.1168854167

3.6291041667

3.2265416667

3.1265520833

3.5857083333

3.5850416667

3.2424791667

3.2841770833

4.0336770833

4.5310208333

5.0817395833

5.6162604167

4.26103125

4.4454270833

3.6599270833

3.7419270833

3.18159375

3.6559895833

4.4958020833

4.8747291667

4.2740833333

4.3033541667

3.3078541667

3.9360833333

1.6675729167

1.9252708333

0.9222708333

0.77140625

0.9584895833

0.9998125

1.35959375

1.45025

1.8383541667

1.8983229167

2.0707083333

2.1453854167

1.24540625

1.1276354167

1.3558958333

1.64746875

1.2156210526

1.68075

1.483375

2.7853645833

1.31446875

1.6381458333

1.67640625

2.0374895833

1.6646458333

2.51875

2.7002291667

3.5697083333

2.6770104167

3.3145625

3.8230833333

4.4374680851

2.6771041667

3.2913645833

2.7103229167

3.1408229167

2.50609375

2.9285833333

2.8045625

3.18778125

3.0507395833

3.2718229167

2.10053125

2.29871875

1.8755625

1.8991041667

1.3213125

1.19290625

1.21640625

1.3528854167

1.1295833333

1.36075

0.9439791667

1.0960833333

0.9446041667

1.09796875

0.93328125

1.0897311828

0.95821875

1.1586979167

0.9638958333

1.2383541667

0.9703333333

1.2215104167

0.95278125

1.15803125

0.9593645833

1.1816979167

0.9700208333

1.1626770833

0.9868125

1.3146666667

0.9825208333

1.4842291667

0.9835625

1.5295

0.989625

1.4099895833

0.99403125

1.4797291667

0.9988958333

1.5138125

1.0045625

1.5207708333

1.0052604167

1.7123229167

0.9967708333

1.6113854167

1.1063125

1.8451354167

1.1356145833

1.7030729167

1.03909375

1.6618125

1.07196875

1.7351979167

1.0397604167

1.653375

1.06815625

1.81196875

1.0494895833

1.71190625

1.0767708333

1.79071875

1.1803229167

1.9621458333

1.29378125

1.9908125

1.3636770833

2.1527083333

1.4125520833

2.2824166667

1.133875

1.91165625

1.07503125

1.93190625

1.08628125

1.9533125

1.1006979167

2.0010729167

1.0981875

2.1768645833

1.0932604167

4.6598645833

1.9878727273

1.1005104167

5.2366354167

1.9279513889

1.4873229167

3.5721354167

2.239

2.2087916667

3.4733333333

2.1904027778

2.314

3.3748229167

2.1283645833

2.2729166667

3.1095520833

2.3131944444

2.7229583333

3.2146979167

2.175125

2.8589166667

2.94525

1.3183298611

1.7803333333

2.0885208333

1.2749201389

1.4924375

1.8589791667

1.5888958333

2.0709583333

2.3925625

1.83309375

2.9885416667

3.1834270833

1.6114791667

2.7571875

3.0400416667

1.5241909722

2.5730416667

3.1350729167

0.8899513889

1.9474375

2.4513958333

0.2985694444

1.226125

1.5558125

0.2361493056

1.1793541667

1.5640208333

0.2430625

1.2059375

1.55315625

0.7937847222

1.2136979167

1.6939375

1.7198055556

1.8687604167

2.2767395833

2.08278125

2.8803333333

2.79996875

1.9935902778

2.3734479167

2.6523229167

2.0165486111

2.817

3.16459375

1.4979444444

2.4938541667

3.0250729167

1.5625138889

2.5717708333

3.3128125

2.1543159722

2.6933125

3.4186145833

2.3560069444

2.6943541667

3.3650104167

2.5087465278

3.3592083333

3.9946875

2.5712951389

3.86628125

4.6634895833

2.6149201389

3.8097083333

4.7648229167

2.7348194444

4.0287083333

5.1456145833

2.5691458333

3.3163125

5.0069895833

2.6419236111

3.3977708333

4.9206666667

2.4859027778

3.6978333333

5.2293020833

2.6909027778

4.6140833333

6.0249270833

2.7149027778

4.210125

6.07534375

2.7265694444

4.25971875

6.292125

2.8989166667

4.737

6.8271875

2.1755729167

3.824

6.4236666667

2.4108715278

4.11384375

6.35065625

2.6306423611

4.6485833333

7.1923645833

2.8423993056

5.3120208333

8.7410416667

2.4404861111

4.8971145833

8.1727916667

2.24128125

4.0276458333

8.0503125

2.1139652778

3.7699791667

6.8944270833

2.67978125

4.8105416667

8.2760833333

2.4191458333

4.8742083333

9.2327083333

1.9940243056

4.2132708333

8.4289583333

2.5467361111

5.1555520833

9.3759375

2.9920486111

6.2536458333

10.9565625

2.7547291667

6.3745833333

11.7698958333

2.7523472222

6.6998958333

11.206875

2.9225868056

6.9907291667

11.4020833333

3.3562743056

8.4671875

12.9548958333

3.4776111111

9.1395833333

14.1901041667

2.6607256944

7.9096875

14.0594791667

3.0371944444

8.0056145833

13.3953125

2.9766527778

8.3639583333

13.9184375

3.3043472222

7.4631454545

14.9375

3.7176666667

3.9217673611

3.8872083333

3.83634375

3.25465625

3.3200555556

3.4066041667

3.9390347222

4.3299861111

4.4408506944

4.5178263889

4.6779652778

4.1767083333

3.8245243056

4.2589479167

4.5523888889

4.9471388889

5.37903125

5.3250694444

5.3742604167

5.9763819444

5.6994375

4.4837083333

4.1928784722

4.2611354167

5.1364548611

6.5446631944

4.9822152778

4.8081736111

6.2199201389

7.1076076389

9.6972916667

6.7426041667

8.1139583333

6.39546875

7.0299574468

5.4842256944

5.4276736111

5.0543298611

4.9824409722

6.0867534722

6.22003125

5.1135729167

2.8798229167

4.6422951389

9.8997435897

5.6758541667

9.3635416667

6.6185034722

10.4097916667

7.3095277778

11.0215625

8.2785486111

11.4382291667

8.2868263889

11.7735416667

7.8163888889

11.22

8.1503819444

11.3896875

8.3989166667

11.4291666667

9.1947222222

12.2961458333

9.4560069444

13.0729166667

9.0740972222

13.4828125

8.6868263889

12.8254166667

8.1901675393

12.1509375

10.704375

10.5109375

10.510625

10.8388541667

11.3338541667

9.9116666667

10.4878125

12.1275

12.801875

13.9730208333

14.5171875

14.8833333333

15.6095833333

13.5794791667

12.1602083333

11.0607291667

10.3548958333

10.444375

10.9826041667

11.278125

11.781875

12.7804166667

13.2711458333

13.1885416667

13.1544791667

13.5398958333

15.395

16.57

16.2445454545

16.9104166667

16.7814583333

16.8020833333

16.3495833333

11.19

12.2582

12.6088541667

13.341875

14.50875

14.7977083333

15.8905208333

15.8001041667

16.6144791667

17.3658333333

17.9065625

17.3265625

16.5325

16.8490625

17.7063541667

18.6353125

18.8104878049

19.278125

19.7473958333

20.3991666667

18.7283333333

18.5051041667

19.1022916667

18.2269791667

17.8464583333

19.2252083333

20.101875

20.8985416667

21.7122916667

20.9767708333

20.0066666667

19.5144791667

19.5496875

19.675625

19.6063541667

19.2002083333

18.9211458333

18.8815625

19.1225

20.7204761905

18.8469791667

18.8796875

16.4877083333

16.5276041667

15.8616666667

16.2713541667

15.2977083333

15.838125

15.2238541667

15.9315625

14.686875

15.5279166667

14.5167708333

15.733125

15.2241666667

16.375

15.0270833333

15.3928125

13.6842708333

14.2090625

13.4448958333

14.2889583333

13.6555208333

14.9341666667

14.2194791667

15.7354166667

16.1395652174

17.5466666667

16.2421875

17.201875

15.6575

16.1509375

14.3369791667

14.510625

12.97125

13.6135416667

12.6273958333

13.7410416667

14.7702083333

16.1869791667

14.2015625

14.9242708333



west

		36559		36584.8232638889

		36560		36585.7857638889

		36561		36586.7979166667

		36562		36588.3

		36563		36590.4746527778

		36564		36594.4552083333

		36565		36599.5916666667

		36566		36606.8784722222

		36567		36607.4461805556

		36568		36608.1555555556

		36569		36613.4732638889

		36570		36615.5739583333

		36571		36620.6288194441

		36572		36620.6878472219

		36573		36620.7430555552

		36574		36620.8149305552

		36575		36624.7104166663

		36576		36626.6347222219

		36577		36626.6798611108

		36578		36626.7152777774

		36579		36629.4815972219

		36580		36629.4975694441

		36581		36629.5173611108

		36582		36629.5388888886

		36583		36629.5604166663

		36584		36629.5822916663

		36585		36629.6031249997

		36586		36629.6274305552

		36587		36629.655208333

		36588		36629.6784722219

		36589		36629.6951388886

		36590		36629.7131944441

		36591		36629.7305555552

		36592		36630.458333333

		36593		36630.4663194441

		36594		36630.4749999997

		36595		36630.4826388886

		36596		36630.489583333

		36597		36631.5663194441

		36598		36631.5753472219

		36599		36631.5840277774

		36600		36631.5916666663

		36601		36634.433333333

		36602		36634.4454861108

		36603		36634.4600694441

		36604		36644.536458333

		36605		36645.6368055552

		36606		36652.6166666663

		36607		36659.5902777774

		36608

		36609

		36610

		36611

		36612

		36613

		36614

		36615

		36616

		36617

		36618

		36619

		36620

		36621

		36622

		36623

		36624

		36625

		36626

		36627

		36628

		36629

		36630

		36631

		36632

		36633

		36634

		36635

		36636

		36637

		36638

		36639

		36640

		36641

		36642

		36643

		36644

		36645

		36646

		36647

		36648

		36649

		36650

		36651

		36652

		36653

		36654

		36655

		36656

		36657

		36658

		36659

		36660

		36661

		36662

		36663

		36664

		36665

		36666

		36667

		36668

		36669

		36670

		36671

		36672

		36673

		36674

		36675

		36676

		36677

		36678

		36679



Discharge

Bedload

Time

Discharge (cms)

Total Transport Rate (kg/d)

0.0875084503

27.4705973051

0.0769092216

14.4331648311

0.0680033802

8.6754546426

0.063115879

7.5059934194

0.0604272242

36.2690503937

0.0630884108

5.5210052356

0.0711440125

25.3158165138

0.0679148885

4.2100571429

0.0659517998

33.2846413037

0.0637606924

123.7846153846

0.0606886049

65.2826244125

0.0593279585

27.917031245

0.0562005719

214.4801026712

0.0508990396

378.8247272727

0.0470328009

632.344194902

0.0589331019

722.7108594556

0.0482724968

118.3681591412

0.0428588903

0.0452484861

501.4662114164

0.0625149633

309.8381308066

0.0868570904

924.4480404199

0.0836221381

1108.8185648393

0.0829612872

1206.6008535316

0.0878989943

1131.6528841381

0.1378901693

1116.9497875904

0.1582041933

919.8085707655

0.1496254291

964.1504991577

0.1390645547

1139.6548245681

0.132481681

1290.3569486966

0.1327963627

1191.4907950353

0.1837008246

1095.1239495682

0.2512908793

1500.311282666

0.2346678952

1425.3656532464

0.2038759164

5470.9126044444

0.1827943034

4596.4805841971

0.1649724706

4807.1867779505

0.1491471538

5016.8032441237

0.1579148655

8236.6762557058

0.1461807375

2474.663907724

0.1356155619

2366.8224527285

0.1982577708

1334.0319513217

0.179383129

1704.7155368615

0.1730158397

356.3775740387

0.1625068476

301.6888350556

0.1625584052

243.3003494689

0.1795970095

3.5397544559

0.1576701187

2.2112734277

0.144824368

1.4058816554

0.1497253248

0.4892210526

0.2139049643

0.1908263173

0.1771411681

0.1705594905

0.1681790072

0.1927619492

0.1738138932

0.1533644075

0.1533364355

0.1756057376

0.2769439074

0.3837343736

0.4808428046

0.4362921948

0.3182922447

0.2302045947

0.2204580311

0.256779769

0.3289926202

0.4352806731

0.4900830669

1.1302406084

2.3430408247

1.1739603618

0.6917798048

0.4484006473

0.3788226143

0.3720175461

0.314973266

0.2681788831

0.2377461257

0.1541131908

0.0890828548

0.0616911665

0.0407693546

0.0361477402

0.0375637184

0.0296399365

0.0259358511

0.0243931139

0.0364355369

0.0320733478

0.0280737605

0.0240536883

0.0195611984

0.0155415707

0.0044835315

0.0000005961

0.0000005961

0.0000005961

0.0000005961

0.0000005961

0.0000005961

0.0178625762

0.0174020816

0.0151993432

0.0150817361

0.0143239366

0.0121564849

0.0105777147

0.0087227371

0.0077446808



east

		36559		36584.8378472222

		36560		36585.8076388889

		36561		36586.8163194444

		36562		36588.3159722222

		36563		36590.4913194444

		36564		36594.44375

		36565		36599.6013888889

		36566		36606.8815972222

		36567		36607.4625

		36568		36608.1041666667

		36569		36613.4850694444

		36570		36615.5934027778

		36571		36620.6430555552

		36572		36620.6979166663

		36573		36620.7756944441

		36574		36624.7017361108

		36575		36626.6225694441

		36576		36626.6694444441

		36577		36626.7097222219

		36578		36629.4881944441

		36579		36629.5159722219

		36580		36629.5694444441

		36581		36629.6295138886

		36582		36631.6618055552

		36583		36634.4982638886

		36584		36643.6006944441

		36585		36645.6461805552

		36586		36659.5986111108

		36587

		36588

		36589

		36590

		36591

		36592

		36593

		36594

		36595

		36596

		36597

		36598

		36599

		36600

		36601

		36602

		36603

		36604

		36605

		36606

		36607

		36608

		36609

		36610

		36611

		36612

		36613

		36614

		36615

		36616

		36617

		36618

		36619

		36620

		36621

		36622

		36623

		36624

		36625

		36626

		36627

		36628

		36629

		36630

		36631

		36632

		36633

		36634

		36635

		36636

		36637

		36638

		36639

		36640

		36641

		36642

		36643

		36644

		36645

		36646

		36647

		36648

		36649

		36650

		36651

		36652

		36653

		36654

		36655

		36656

		36657

		36658

		36659

		36660

		36661

		36662

		36663

		36664

		36665

		36666

		36667

		36668

		36669

		36670

		36671

		36672

		36673

		36674

		36675

		36676

		36677

		36678

		36679

		36680

		36681

		36682

		36683

		36684

		36685

		36686

		36687

		36688

		36689

		36690

		36691

		36692

		36693

		36694

		36695

		36696

		36697

		36698

		36699

		36700

		36701

		36702

		36703

		36704

		36705

		36706

		36707

		36708

		36709

		36710

		36711

		36712

		36713

		36714

		36715

		36716

		36717

		36718

		36719

		36720

		36721

		36722

		36723

		36724

		36725

		36726

		36727

		36728

		36729

		36730

		36731

		36732

		36733

		36734

		36735

		36736

		36737

		36738

		36739

		36740

		36741

		36742

		36743

		36744

		36745

		36746

		36747

		36748

		36749

		36750

		36751

		36752

		36753

		36754

		36755

		36756



Time

Discharge (cms)

Total Transport Rate (kg/d)

0.1245532918

23.3930097732

0.1096598704

27.3305798817

0.0989933408

16.668655817

0.0923235531

15.0308547009

0.0868936571

85.696835713

0.0904839643

46.5578251662

0.0987488959

25.9333715302

0.0972889643

7.2981813895

0.0961746059

8.9773689747

0.09311446

0.0875762871

292.3972494737

0.087188453

50.9235058956

0.0845834337

225.4885929177

0.0809597768

260.7459774299

0.0856665121

241.4883189619

0.0956118349

155.9160229181

0.0865183438

206.6932635989

0.0727914796

0.0760506205

67.7211072573

0.0895625622

365.4680581067

0.1150848859

318.6167660764

0.1152135409

294.9228115192

0.1062541321

602.5940753233

0.0924734749

0.1473786636

1234.3035573893

0.1706395477

94.6971428571

0.1951140818

43.4729257108

0.2011218098

15.754880658

0.2481557626

0.3149508226

0.3248039967

0.3160454033

0.1688817301

0.1598062812

0.2139533774

0.2097904302

0.2048172573

0.2032186028

0.2292636064

0.3059792411

0.2960883786

0.265925038

0.2478425387

0.2632807443

0.3512870069

0.4848532289

0.630598189

0.7222599579

0.581275479

0.3895530187

0.3555188071

0.3426575786

0.428820975

0.5462060636

0.6488381859

1.0164360492

2.2389455363

2.0816332438

1.5458309285

1.1764508685

0.9231473125

0.7937505261

0.7086077784

0.6537852141

0.5937463093

0.5125291165

0.4711993817

0.4469014375

0.4279050018

0.3975071169

0.3867347808

0.3490863521

0.3226783585

0.3062870767

0.352201146

0.3294637499

0.3164135477

0.3030789332

0.2812339715

0.2625767098

0.2471755792

0.242133291

0.2289610086

0.2635882394

0.2638356609

0.2509411321

0.2400858193

0.2271090848

0.2163825208

0.2078122362

0.1989104817

0.1968837324

0.1857364096

0.180240566

0.1708900636

0.1627964369

0.1561789376

0.1497317557

0.1480299776

0.1426277738

0.1350010223

0.1276929992

0.149249665

0.1991674851

0.161176122

0.1525146923

0.0559272318

0.054167888

0.0526498338

0.0515803245

0.0511602271

0.0507808817

0.0493181209

0.0480555316

0.0472730187

0.0455764458

0.0440646505

0.0427623385

0.0412599648

0.0406117898

0.0396040509

0.0375331904

0.0358120949

0.0341924778

0.0341907738

0.0342207232

0.0330970291

0.0324234249

0.031877918

0.0321802461

0.031679543

0.0309274934

0.0296723674

0.0294286855

0.0292988356

0.029046377

0.0292041249



conf

		36559		36585.0118055556

		36560		36585.8295138889

		36561		36586.8385416667

		36562		36588.3347222222

		36563		36590.484375

		36564		36594.4291666667

		36565		36599.6138888889

		36566		36606.8857638889

		36567		36607.4802083333

		36568		36608.1423611111

		36569		36613.4777777778

		36570		36615.5913194444

		36571		36620.6381944441

		36572		36620.7753472219

		36573		36624.6885416663

		36574		36626.611458333

		36575		36626.6600694441

		36576		36626.7034722219

		36577		36634.5163194441

		36578		36659.6121527774

		36579

		36580

		36581

		36582

		36583

		36584

		36585

		36586

		36587

		36588

		36589

		36590

		36591

		36592

		36593

		36594

		36595

		36596

		36597

		36598

		36599

		36600

		36601

		36602

		36603

		36604

		36605

		36606

		36607

		36608

		36609

		36610

		36611

		36612

		36613

		36614

		36615

		36616

		36617

		36618

		36619

		36620

		36621

		36622

		36623

		36624

		36625

		36626

		36627

		36628

		36629

		36630

		36631

		36632

		36633

		36634

		36635

		36636

		36637

		36638

		36639

		36640

		36641

		36642

		36643

		36644

		36645

		36646

		36647

		36648

		36649

		36650

		36651

		36652

		36653

		36654

		36655

		36656

		36657

		36658

		36659

		36660

		36661

		36662

		36663

		36664

		36665

		36666

		36667

		36668

		36669

		36670

		36671

		36672

		36673

		36674

		36675

		36676

		36677

		36678

		36679

		36680

		36681

		36682

		36683

		36684

		36685

		36686

		36687

		36688

		36689

		36690

		36691

		36692

		36693

		36694

		36695

		36696

		36697

		36698

		36699

		36700

		36701

		36702

		36703

		36704

		36705

		36706

		36707

		36708

		36709

		36710

		36711

		36712

		36713

		36714

		36715

		36716

		36717

		36718

		36719

		36720

		36721

		36722

		36723

		36724

		36725

		36726

		36727

		36728

		36729

		36730

		36731

		36732

		36733

		36734

		36735

		36736

		36737

		36738

		36739

		36740

		36741

		36742

		36743

		36744

		36745

		36746

		36747

		36748

		36749

		36750

		36751

		36752

		36753

		36754

		36755

		36756



Time

Discharge (cms)

Total Transport Rate (kg/d)

0.2120617421

24.6470019111

0.1865690919

20.4576890119

0.166996721

17.9083285007

0.1554394321

22.5177439427

0.1473208813

266.2545865875

0.1535723751

52.7719758415

0.1698929084

79.7756660025

0.1652038529

38.7020144156

0.1621264057

0.1568751524

540.2769230769

0.148264892

298.9761647741

0.1465164114

161.3420568717

0.1407840056

720.5427365742

0.1318588163

1346.4174603815

0.132699313

422.6756985742

0.1545449368

692.8702690779

0.1347908406

601.0522582835

0.1156503699

496.0498551278
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