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a. Abstract 
This is an new project proposed by the Coeur d'Alene Tribe to enhance habitats for native fish and wildlife species within the Coeur d'Alene Subbasin, as well as to complement the ongoing Implement Fisheries Enhancement Opportunities on the Coeur d'Alene Reservation (Project #199004400).  To date, 42 individual projects have been implemented since 1995 in the Coeur d'Alene Subbasin, improving 850 acres of riparian and upland habitats and 4 miles of streams.  However, these mitigation efforts, directed at restoring stream habitats to recover westslope cutthroat trout populations lack a provision for habitat protection.  This project proposes to provide the needed habitat protection component to ongoing efforts by acquiring management rights (fee title or easement) to key wetland/riparian habitats within the priority watersheds.  The principal goal of this project is to maintain the native diversity that persists within the Subbasin and restore and enhance native habitats to support a full complement of native fish and wildlife species. 

A trust fund is proposed as part of this project both for securing management rights to priority areas and for long-term operation and maintenance.  Trust funds would provide both a) the necessary funding stability and flexibility and b) reduction of long-term financial obligations of the Northwest Power Planning Council Fish and Wildlife Program.   This proposal is prepared with the assumption that a trust fund will not be established for FY 2002, but rather that the proponent will participate in regional efforts to formalize this concept.  Capital outlay identified is for within year land acquisition plans to be funded on an individual basis. 

b. Technical and/or scientific background
The Coeur d’Alene People have occupied the Coeur d'Alene Subbasin since time immemorial (Teit and Boas 1930, Palmer 1998).  Coeur d’Alene Lake and its tributaries historically provided an abundance of native fish, which the Tribal members used as a mainstay in their annual subsistence life cycles (Seltice 1949, Power 1997).  Family groups and bands of the Coeur d’Alene Peoples were scattered throughout the Subbasin with their major encampments always associated with the major lakes, rivers or stream courses (DeSmet Manuscripts, Donnelly 1967).  Only relatively recently have changes brought about by settlement of European Americans forced the physical movement of the traditional Coeur d'Alene Peoples away from the major water courses to neighboring farming environments (Seltice 1949, Palmer 1998, Power 1997).  The Lake and stream resources remain, as always, an integral part of Tribal culture and a recent decision by the United States Court for the District of Idaho (U.S. and Coeur d’A.ene Tribe v. State of Idaho, Case No. CIV-94-0328-N-EJL) acknowledges ownership of the southern third of Coeur d’Alene Lake by the Coeur d’Alene Tribe.  The Tribe has an extended cultural connection to the Subbasin and serves as a resource management agency capable of effecting resource policy and use.   

Construction and operation of the Federal and non-Federal hydropower system during the 20th century directly led to the complete extirpation of all anadromous and some resident fish populations as well as the permanent destruction of thousands of acres of critical fish and wildlife habitat throughout portions of the Upper Columbia River and its tributaries.  Such is the case with Chief Joseph, Grand Coulee, and Albeni Falls Dams as well as additional hydrofacilities constructed along the Spokane River.  The loss of biomass, hydrological alteration, and subsequent management of the landscape in ways not possible were it not for the existence of the dams, has severely altered the natural processes and ecosystem functions that defined and maintained the natural resources and tribes of these areas.  To address these losses the Pacific Northwest Electric Power Planning and Conservation Act (Act) of 1980 explicitly gives the Bonneville Power Administration (BPA) the authority and responsibility “to protect, mitigate, and enhance fish and wildlife to the extent affected by the development and operation of any hydroelecric project of the Columbia River and its tributaries in a manner consistent with…the program adopted by the Northwest Power Planning Council (NWPPC)… and the purposes of this Act.”

Past mitigation within the Subbasin has occurred primarily through implementation efforts by the Coeur d’Alene Tribe as off-site protection, mitigation, enhancement and compensation activities called for under Section 4(h) of the Act and the NWPPC's Fish and Wildlife Program.  These activities 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 the development of the Federal Columbia River Power System.  Wildlife mitigation within the Coeur d'Alene Subbasin has occurred as in kind protection, restoration and enhancement efforts to address Habitat Unit (HU) losses specifically tied to Albeni Falls Damn.  Even with these ongoing mitigation efforts, changes to ecosystem based management schemes on Federal lands (USDA Forest Service 1996, 1998) and recent establishment of water quality guidelines (Clean Water Act 1972), wildlife and fish habitats within the Subbasin remain limited.  The most pressing limitations outlined in the Subbasin Summary include: rapid and Subbasin wide decline and impairment of wetlands, riparian corridors, and large contiguous tracks of old growth forest; increases in recreational and urban development; high road densities and high levels of access that contribute to year round disturbance and harassment of many wildlife species, especially big game species such as deer, elk and moose (NWPPC 2000).  Native salmonids have been in decline as a result of an accumulation of human activity over the past century.  The Coeur d'Alene Tribe has been working to restore these native fish species through ongoing mitigation efforts.

Westslope Cutthroat Trout 

Population Factors

Significant assessment work has been conducted under the scope of Project #199004400 to better describe the historical status and distribution of native salmonids (primarily westslope cutthroat trout) and the factors contributing to a drastic decline in these populations in most of the lower elevational waters of the Coeur d'Alene Subbasin.  Although this proposal is geared at a landscape approach to watershed recovery, the relevance of this information on historical and current native salmonid distribution and status to a habitat protection and prioritization process for these watersheds is without question.  Further detail on the history of assessment efforts in the targeted areas as well as the rational and data supporting prioritization efforts is provided under Section E. Project History.

Historically, westslope cutthroat trout were the dominant salmonid in streams of the Coeur d’Alene basin (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 (Table 1).  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 and Peters 1998).  

Table 1.  Historical and occupied range for westslope cutthroat trout (various sources).

Historical range occupied (%)
Occupied range classed as strong (%)
Assessment Area
Source

65
0
CDA Reservation
CDA Tribe (Unpublished)

82
11
Idaho
Reiman/Apperson (1989)

85
25
Interior Columbia Basin
ICBEMP (USFS/BLM)

Despite the apparent decline of cutthroat trout populations in lower elevation tributaries of Coeur d’Alene Lake, preliminary genetic analyses of 16 populations show 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 (Knudsen and Spruell 1999).  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 (Allendorf & Phelps 1981).  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.

Habitat Factors

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 1968; Scholz et. al. 1985, Lillengreen et. al. 1994, 1996; Peters and Vitale 1998).  Fragmented ownership presents a particular challenge to reducing the combined effect of these factors.  Tribal ownership represents less than 10 percent of the combined 34,853 hectares of the Lake Creek, Benewah Creek, Alder Creek and Evans Creek Watersheds (Table 2), which are the watersheds targeted for mitigation efforts.  Private lots are generally less than 80 acres and 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 2.  Basin morphometry of the Lake Creek, Benewah Creek, Alder Creek and Evans Creek watersheds.

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 mobilization and transport, and alteration of riparian plant communities (Kootenai-Shoshone SCD 1991; Peters and Vitale 1998; CDA Tribe 1998).  Demand for agricultural production and timber products increased sharply following 1991, when homesteading began on the Reservation.  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 (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).
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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 and Vitale 1998). 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 the cropland in 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 (Table 3).  Forest roads, another primary source of sediment, have proliferated in the target watersheds, with densities ranging from 3.4 – 5.7 miles/sq.  mile.

Table 3.  Sediment budget summary for the Lake Creek watershed.

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

The 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).  Measured water temperatures in Alder, Benewah, and Lake creeks regularly exceed 20°C in mainstem reaches during late summer months (Peters and Vitale 1998; 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 and Vitale 1998).  These headwater “strongholds” illustrate the resiliency of native fish populations and represent the potential for habitat and species recovery in the target watersheds given an appropriate level of funding adequate to secure management rights to degraded areas.

Wetland/Riparian Habitats

Wetland Habitats in the Coeur d'Alene Subbasin
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The Coeur d'Alene Subbasin Summary outlines the extent of alteration and degradation of the wetland, riparian, and floodplain habitats within the areas target by this proposal.  Although largely redundant with the information contained in the draft document, the following information is valuable in understanding the need for conservation initiatives in the Subbasin.

In the “Conservation Strategy for Spokane River Basin Wetlands” (1999), Jankovsy-Jones describes the distribution and conservation needs for a portion of the wetlands within the Coeur d'Alene Subbasin.  Available NWI data was digitized and entered into a Geographical Information System (GIS) for maps of the Subbasin.  Jankovsky-Jones then used GIS to summarize total wetland acres identified by NWI wetland polygons within a project area inclusive of most of Kootenai, Shoshone, and Benewah counties (Table 4).

Jankovsky-Jones reported that wetlands, including deepwater habitat, represent approximately 4% of the 1.9 million acres of land area in the Subbasin.  Lacustrine systems, which include mostly deepwater habitat, make up over ½ of this percentage.  The percentage of upland versus wetland habitat was also compared with the exclusion of deepwater habitat.  Wetlands represented approximately 2% of the total land area in the Subbasin.  The dominant wetlands types in the Subbasin include palustrine emergent (55.6%), palustrine scrub-shrub (22.5%), and palustrine forested (15%) types.  Jankovsky-Jones also found that slightly over 1/3 of the wetlands in her project area are in private ownership and less than 5% of the wetland and deepwater habitat in the survey area is protected.  Almost 2/3 of the wetlands that are protected are in the palustrine emergent system.  

The construction and operation of Post Falls Dam on the Spokane River has had a significant impact on shoreline, floodplain, and wetland areas along Coeur d'Alene Lake, and the lower Coeur d'Alene and St. Joe Rivers.  Remnant strings of cottonwoods are present along the naturally raised levees of the St. Joe River channel.  Remaining cottonwood stands along the St. Joe River are among the most natural stands known in terms of native species presence in the state of Idaho.  Windy Bay is perhaps the least developed bay on Lake Coeur d'Alene.  The bay is currently in private ownership and protection of these wetlands with an upland buffer should be pursued.

A preliminary effort to document the historic distribution of wetlands within the Coeur d’Alene Reservation is underway.  This type of data, when expanded to the entire project area, will be important in further prioritizing protection and restoration of wetland habitats.  The Coeur d'Alene Tribe Fish, Water, and Wildlife Program conducted an assessment of the Lake Creek Watershed to establish the present condition of the drainage with respect to the physiographic setting, erosion, sediment transport, hydrology, and fish and wildlife habitat (Coeur d'Alene Tribe Fish, Water, and Wildlife Program, 1998).  This assessment identifies the existence of approximately 95 total miles of stream channel and associated riparian corridors within the Lake Creek drainage.  A review of the Tribal G.I.S. database indicates that there are approximately 364 acres of existing wetlands within the watershed.  Hydric soils coverages created by the Tribal G.I.S. Department suggests that there were approximately 464 historical wetland acres that occurred within that portion of the Lake Creek Watershed that lies on the Coeur d'Alene Indian Reservation.  This suggests an estimated loss of 46% of the historical wetland acreage in this watershed alone.

Riparian Habitats in the Coeur d'Alene Subbasin
The St. Joe and St. Maries River drainages include an estimated 740 miles of streams encompassing over 78 different tributaries.  Compared to the historical situation, the St. Joe drainage has experienced a high level of disturbance and alteration of available riparian corridors and habitat.  There has been a significant decline in mature/old growth forest structures, large individual trees, cedar and hardwood-dominated stands, and understory communities of coastal disjunct plants.  A historically unprecedented proportion of the riparian zones in third order and larger drainages are now deforested, mechanically scarified, and/or dominated by early succession vegetation (often with a substantial exotic species component).  Most causes of change in riparian zones are attributable to road building practices, human settlement and agricultural activities, past timber harvest practices, stream channel alterations, and the introduction of white pine blister rust (Idaho Panhandle National Forest 1996).  Remaining suitable riparian and floodplain habitat, particularly in the lower reaches of the St. Joe River, continues to be lost to development and diminished by flood control and agricultural practices inclusive of diking and draining and excessive livestock grazing.  However, patches of high quality cottonwood forests and shrublands remain in the St. Maries and St. Joe Rivers and are intermingled with agricultural pastures and occasional residential homes.  These remnant cottonwood and shrub stands are rare in the Subbasin and should be inventoried and targeted for protection. 

The Coeur d'Alene River drainage includes an estimated 654 miles of streams encompassing over 78 different tributaries.  Streams and riparian areas in this drainage have received little protection over the past century as is evident from the severity of the impacts that a century of mining and timber harvest have had on the watershed.  The availability and suitability of riparian and floodplain areas as wildlife habitat in the Coeur d'Alene River drainage has been drastically altered from historical times.  Increased concentrations of heavy metals, in particular lead, in floodplain and riparian soils pose a significant threat to wildlife throughout the majority of this watershed.  Exposure to lead can result in adverse effects to multiple tissues and organs that are critical to the viability and reproductive capability of wildlife.  Lead affects hematological (blood), renal (kidney), muscular, behavioral, nervous, and reproductive systems (Eisler, 1988; Pain, 1996).  Increased exposure to lead typically results in an increase in the number and severity of adverse effects, from physiological malfunctions to physical deformations and eventually to death.  Audet (1997) and others have documented sublethal and lethal effects of exposure to these hazardous substances in various species of waterfowl, amphibians and reptiles, birds of prey, beaver, muskrat, mink, raccoon, mice, and other mammals.  Numerous pathways for contamination throughout the wildlife food web including aquatic vegetation, fish, small mammals, and waterfowl have been documented (Audet, 1997).  The severe limitations on aquatic dependent species in this watershed magnify the value of any initiatives to protect and restore any available high quality habitats.

The ability of riparian and floodplain habitats to satisfy the life requisites of wildlife species occurring in the Subbasin remains largely undocumented. However, it is well documented that riparian zones regulate the flow of energy between terrestrial and aquatic environments and between upstream and downstream reaches (Naiman et al. 1992).   It is also well documented that riparian habitats provide critical connectivity between upland and aquatic habitats for what is widely characterized as the most productive and diverse plant and animal communities on the landscape (Mosconi and Hutto, 1982; Doyle, 1990; Ames,1977; Hubbard 1977; and Patton 1977).  The severity of loss and alteration in these habitat types throughout the majority of the Subbasin is without question.

Limitations to Mitigation Activities

Stream and habitat restoration efforts accomplished as anadromous and resident fish mitigation by the Coeur d'Alene Tribe (Project # 199004400) current rely on rural landowners allowing access to streams with the potential to bolster current native trout habitats and populations.  Landowners with properties containing segments of targeted streams have been contracted on a voluntary basis to allow restoration and enhancement activities.  This approach has resulted in the accomplishment of needed stream and habitat improvements, 42 individual projects have been implemented since 1995 improving 850 acres of riparian and upland habitats and 4 miles of streams.  However, restoration efforts are not being applied to the full length of damaged stream courses for several reasons.  Firstly, many rural landowners rely on various extractive uses of riparian lands to supplement their net income.  Only a small fraction of private landowners can afford to modify or forego these uses entirely (this is the representative profile of active participants in our Program).  Unfortunately, these are the very uses that threaten the sustainability of restoration activities. 
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Figure 2.  Current activities in the Lake Creek Watershed designed to restore riparian habitats and improve instream conditions for westslope cutthroat trout.  Activities were implemented as part of the Project # 199004400, Implement Fisheries Enhancement Opportunities on the Coeur d'Alene Reservation.

Secondly, most landowners are reluctant to sign long-term agreements that restrict their use because of both economic and regulatory uncertainty.  Signed agreements identify a term that is negotiated based on the abilities and willingness of the landowner as well as the history of land use, and has typically ranged from 10 to 25 years.  The longevity of some agreements also represents a risk to the sustainability of restoration projects.  Finally, the existing agreements serve as a framework for establishing an understanding of the scope of restoration and the respective roles of landowners and the Tribe in implementing projects, but the agreements lack an enforcement prerogative. This reliance on landowner discretion has resulted in a patchwork of efforts, as illustrated by Figure 2, which fail to provide continuous, high quality, native fish habitat throughout the stream corridors within target watersheds.  In mitigating for wildlife losses, the Coeur d'Alene Tribe works through a process that will not value a parcel for its ability to provide high quality fish habitat.  Thus, wildlife mitigation in the Coeur d'Alene Subbasin does not have a mechanism for addressing the limitations of fisheries mitigation.  This combination of limitations has resulted in an inability to adequately address the limitations on native fish and wildlife populations and habitats.  

Proposed Action

In attempts to address a gap that remains in our ability to mitigate effectively, the Coeur d'Alene Tribe is proposing to implement a protection, restoration, enhancement and maintenance strategy that will fully complement mitigation activities currently undertaken by the Coeur d'Alene Tribe.  Protection by management rights acquisition through fee title and easement purchase will be the primary tool of this strategy.  Once management rights are obtained a process of restoration, enhancement and maintenance will be initiated.  Restoration and enhancement efforts aim to increase the abundance and distribution of target fish and wildlife populations through a habitat based approach that addresses multiple limiting factors as identified in the draft Coeur d'Alene Subbasin Summary and various watershed assessments. Successful watershed recovery will rely on the application of passive and active restoration techniques oriented at increasing and improving wetland/riparian habitat distribution, diversity and function throughout the targeted geographical areas. Priority areas include floodplain, riparian, wetland, and transition areas within the Coeur d'Alene Lake Geographical Area as well as the lower elevations of both the St. Joe and Coeur d'Alene River Geographical Areas (as defined in the draft Coeur d'Alene Subbasin Summary). 

Target Species

Target species chosen for this protection, restoration and enhancement effort will include the Muskrat, Cutthroat Trout, American Black Bear, Yellow Warbler and Wood Duck.  The muskrat was chosen because it offers a measure of the success of protection, restoration and enhancement of emergent wetlands.  The Cutthroat Trout was chosen because of its cultural significance to the Coeur d'Alene People (Scholz et al. 1985), it is at risk based on both low population numbers and habitat loss (Lillengreen, et al. 1996), and it offers a means of determining the effects of riparian restoration on stream conditions.  The black bear was selected because it offers a means of evaluating overall conditions for terrestrial wildlife (Berwick et al. 1999), and because of their significance to the traditional subsistence activities of the Coeur d'Alene Tribe (Power 1997).  The Yellow Warbler was chosen to represent species dependent on scrub-shrub wetland.  The Wood Duck was chosen to represent species dependent on forested wetlands.

c. Rationale and significance to Regional Programs

Lake, stream, and wildlife resources formed the economic base for the Coeur d'Alene subsistence culture (Power 1997) and are an integral part of the current Reservation.  The annual runs of anadromous salmon and steelhead are now extinct from traditional Coeur d'Alene Tribal fishing areas.  Dams constructed on the Spokane River at Monroe Street in the City of Spokane and Little Falls farther downstream initially cut-off the anadromous fish runs to the Coeur d'Alene Reservation, and all salmon fisheries were completely destroyed by the construction of Chief Joseph and Grand Coulee Dams.  This forced the Tribe to rely solely on resident fish and wildlife resources.  Construction and operation of Albeni Falls Dam contributed to subsequent declines in wildlife resources.  These declines long with dwindling native salmonid fish stocks have also had significant impacts on the traditional subsistence lifestyle of Coeur d'Alene Tribal members.

The Bonneville Power Administration has committed itself to protecting and enhancing native fish and wildlife habitat on the Coeur d'Alene Indian Reservation as a means of partially mitigating the impacts of the Columbia River Hydroelectric System.  Section 10.1 of the NWPPC's 1994-1995 Resident Fish Goal emphasized the recovery and the preservation of native resident fish.  Implementation of the resident fish program is to be done in a manner that promotes comprehensive and cooperative watershed management; ecosystem diversity; productivity and stability as integral components of fish management strategies.  The conservation of natural genetic diversity within native resident fish species, subspecies, and unique stocks must be an underlying principle in this effort (Section 10.1A).  This Project strives to achieve these goals by serving as the habitat protection element for the ongoing BPA Project number 199004400, which focuses on the restoration of native westslope cutthroat trout.  Further, efforts to protect, restore and enhance habitats for this Project's target species through the accomplishment of the stated objectives and tasks will ensure benefits to fish and wildlife species wherever Project implementation occurs in the Coeur d'Alene Subbasin.  

Section 11.1 of the NPPC wildlife mitigation program states that the goal of the program’s wildlife strategy is to achieve and sustain levels of habitat and species productivity as a means of fully mitigating wildlife losses caused by the construction and operation of the federal and non-federal hydroelectric system. This project would be one of many ongoing efforts directed at partially fulfilling these mitigation commitments outlined in the 1994-1995 Columbia River Basin Fish and Wildlife Program for the losses attributable to the development and operation of the Federal Columbia River Power System throughout the Columbia River Basin.

This proposal is based on a watershed management concept, and will assist in protecting and enhancing both fish and wildlife resources within the Subbasin.  The goal of this project is to:

Maintain the native diversity that persists within the Subbasin and restore and enhance native habitats to support a full complement of native fish and wildlife species.

This project is intended as an integrated and holistic watershed protection and restoration approach designed to improve the overall health of the Subbasin and to attain the goals set forth for both the Aquatic Resources and the Wildlife Resources in the Coeur d’Alene Subbasin Summary.  These goals as stated in the Coeur d'Alene Subbasin Plan include:

AQUATIC RESOURCES 

Goal 1
 Fully mitigate aquatic resource losses caused by hydropower development.

While this Project will not attain the goal of full mitigation, it will assist in the continuation of off-site mitigation through resident substitution, which is the first strategy listed in the Coeur d'Alene Subbasin Summary.  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 and Vitale 1998).  The acquisition of management rights to lands associated with streams and water bodies will provide access to wetland/riparian habitats that are currently inaccessible.  Access will allow restoration and enhancement activities that will result in restoration and/or enhancement of wetland/riparian habitats.  Improvements in wetland/riparian habitats, in turn, are expected to provide shading for streams, reducing water temperatures during critical time periods, and filtering that will reduce sediment loads.  

Goal 2
 Mitigate and compensate the Coeur d'Alene Tribe for salmon and steelhead extirpation in the Upper Columbia River using a multiple resource approach.

Since the extirpation of anadromous fisheries in the Spokane River basin, 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.  Declines in this resource lead to the cessation in harvest of all native resident trout species in priority watersheds in 1993 (Coeur d'Alene Tribal Resolution #101).  In 1994, the NPPC adopted the recommendations set forth by the Coeur d'Alene Tribe to improve the Reservation fishery (NWPPC Fish and Wildlife Program 1995 Section 10.8B20).  These recommendations clearly state the intent to restore resident native populations of fish as mitigation for lost Tribal resources.  The wetland/riparian habitats targeted by this proposal are among the most productive terrestrial wildlife habitats as well as the most essential in supplying the needs of resident native fish species.  Restoration and enhancement, and therefore mitigation cannot occur without access to extensive wetland/riparian areas.  The objectives of this proposal are directed toward the acquisition of management rights of areas with extensive wetland/riparian habitats in order to fulfill mitigation responsibilities and ensure habitats are improved to benefit both fish and wildlife species.  Acquisition of management rights to provide perpetual terrestrial and aquatic resources is listed as a strategy to mitigate and compensate the Coeur d'Alene Tribe in the Subbasin Summary.

Goal 3 
Protect, enhance, and restore native fish populations to maintain stable, viable levels, to ensure they are not vulnerable to extinction, and to provide ecological benefits.

The purchase of critical watershed areas for protection and restoration of native fish species and their habitat is a strategy to achieve Objective 1 (restore bull trout population by 2015) and Objective 2 (protect and restore remaining westslope cutthroat by 2015) of this goal.  The recovery of these fish populations is not restricted to the 4 priority watersheds set by the Coeur d'Alene Tribe, therefore accomplishing the objectives of this proposal cannot be restricted to these watersheds.  The purchase of management rights to at least 1000 acres of flood plain, riparian, wetland, and transition habitat areas each year accompanied with the opportunity of restoring and enhancing those habitats represents a valid attempt at achieving the two objectives associated with this goal in the Coeur d'Alene Subbasin Summary.  

WILDLIFE RESOURCES

Goal 1

Fully mitigate wildlife losses caused by hydropower development.

This Project will partially mitigate secondary impacts of hydropower development and operation in the Upper Columbia River Basin through the protection of wetland/riparian habitats in the Coeur d'Alene Subbasin.   A recent study found a wide variety of vertebrate wildlife were predators or scavengers of salmon (which in this study included cutthroat trout) (Cederholm et al. 2000).  Wildlife losses then, not only include the terrestrial habitats that were lost or altered but the losses due to the missing vector of nutrient transport between aquatic and terrestrial environments.  Mitigation for wildlife losses in the Coeur d'Alene Subbasin is inextricably linked to restoration of fish populations because fish provide a source of nutrients for vertebrate wildlife and because the wetland/riparian habitats that are productive for wildlife are also productive for fish.  To fully mitigate wildlife losses, watersheds must be restored to provide increased opportunities for wildlife requisites to be satisfied by improving habitats for both fish and wildlife. 

Goal 2
Mitigate and compensate the Coeur d'Alene Tribe for salmon and steelhead extirpation in the Upper Columbia River using a multiple resource approach.

The Coeur d'Alene Tribe, in its negotiation with the NWPPC to restore resident native populations of fish as mitigation for lost Tribal resources (NWPPC Fish and Wildlife Program 1995) has indicated that mitigation is restoration of native populations.  The restoration of native population necessitates restoration of wildlife habitats.  The acquisition of land and management rights to provide perpetual terrestrial and aquatic resource benefits is a strategy listed in the Coeur d'Alene Subbasin Summary to achieve this goal and is the principal objective in the Construction/Implementation segement of this proposal.       

Goal 3
Protect, restore, enhance, and maintain habitats to optimize ecological security and support of the life requisites for native and desirable wildlife species.

Securing management rights to priority wildlife habitats within 20 years to meet all wildlife management targets is the second objective set forth to achieve this goal.  Key wetland/riparian habitats within the Coeur d'Alene Subbasin are identified in the Coeur d'Alene Subbasin Summary and are targeted for habitat protection and restoration under this proposal. 

Goal 5
Provide a harvestable surplus of selected species to meet the traditional subsistence, cultural, and religious needs of both tribal and non-tribal communities.

The critical assumption made in this proposal is that fish and wildlife species will respond to improvements in habitats. The currently degraded wetland/riparian habitats within the watershed are considered to be a limiting factor for both fish and wildlife populations (NWPPC 2000).  Improving wetland/riparian habitats will result in greater production of species important to the traditional subsistence, cultural, and religious needs of both tribal and non-tribal communities since traditional and modern game species fulfill many life requisites in riparian habitats.   

This Proposal meets the system-wide goal set by the 1994-1995 Columbia River Basin Fish and Wildlife Program that strives to achieve a healthy Columbia Basin, one that supports both human settlement and the long-term sustainability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the ecosystem, we must protect and enhance the ecosystem that remains.  Acquisition of management rights to existing and potential wetland/riparian habitats, along with measures to protect, enhance, restore and maintain those habitats will secure in perpetuity the most productive fish and wildlife habitats in the Lake Creek Watershed. 

d. Relationships to other projects 
BPA Projects

· 199004400 – Implement Fisheries Enhancement on the Coeur d'Alene Reservation.  The Coeur d'Alene Tribe has an ongoing project to monitor trends in westslope cutthroat and bull trout population, and restore habitats in target watersheds to bolster survival probabilities for those populations.  These efforts are expended as mitigation for losses due to Grand Coulee and Chief Joseph Dams.  Past restoration efforts have been conducted on private lands through the esablishment of voluntary agreements with the landowners.  Contracts that typically range from 10 to 25 years are developed with landowners that allow restoration of degraded streams in priority watersheds.  This approach has meet with success and 42 individual projects have been implemented since 1995.  However, lack of an enforcement prerogative, incompatibilities between restoration efforts and various extractive uses employed by landowners, and hesitancy of landowners to sign long-term agreements have limited restoration efforts.  This proposed project would serve as the habitat protection component of this ongoing stream and riparian zone restoration effort by acquiring management rights to priority habitats primarily through easements and fee title acquisition.    

A Proposal to Develop a Conservation Easement Plan (FY2000 Section 2.1, Objective 1, Task 1.3) will be completed during FY2001 and this document will refine the existing maps of priority areas for the target watersheds.  It will also define goals and objectives for the easement process, provide digitized maps of existing conservation easements, develop a method for calculating habitat values, develop the terms and conditions of a standardized legal contract and provide written documentation of mapping methods, habitat values and proposed payment schedules.  This information can be used to detail opportunities for accomplishing the objectives and tasks of this proposal.

· 199004401 - Lake Creek Land Acquisition.  The Coeur d'Alene Tribe is attempting to purchase high quality wetland/riparian habitats and adjacent upland habitat in the lower portions of the Lake Creek Watershed.  This acquisition would secure critical areas for protecting fish, water and wildlife resources, and would allow for enhancement of degraded areas within the property.  Stream restoration projects will be designed and implemented under the BPA project: Implement Fisheries Enhancement Opportunities to facilitate the recovery of this property once acquisition is finalized.

· 199004402 - The Coeur d’Alene Tribe Trout Production Facility.  Project activities are directed at supplementation of westslope cutthroat trout into local Reservation streams and restoration of degraded habitats.  These actions include the construction of a hatchery, four acclimation ponds, and three put and take trout fishing ponds.  Depleted native cutthroat trout populations in the Alder, Benewah, Evans and Lake creek watersheds will be supplemented with hatchery raised cutthroat trout taken from the selected tributaries.  Habitats protected in the Coeur d'Alene Subbasin by this project will provide increased availability of suitable habitats for wild and hatchery reared fish and increase the opportunity for the expansion and reestablishment of remaining populations into currently unoccupied or degraded areas.  Hatchery fish will be acclimated in ponds adjacent to selected tributaries prior to their release.  Put and take trout fishing ponds have been constructed to ease fishing pressure on native salmonid stocks and will be stocked with rainbow trout (Oncorhynchus mykiss) produced in the hatchery.

· 9206100 – 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.  Parcels are currently being pursued in the Coeur d'Alene Subbasin through the Albeni Falls Mitigation Project to partially mitigate for losses attributed to Albeni Falls Dam.  This project will complement these efforts to develop functional, native fish and wildlife habitats in the Coeur d’Alene Subbasin. 

EPA Projects

· EPA provides funding to the Coeur d'Alene Tribe 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 Subbasin.  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.  Data currently gathered from the sites in the Coeur d'Alene Subbasin will be used in the research, planning, design and monitoring phases of all Coeur d'Alene Fish and Wildlife Proposals.  
· EPA provides funding to the Coeur d'Alene Tribe 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 Projects

· 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 upper Lake Creek, which is a 303(d) listed stream and a priority stream for the Coeur d'Alene Tribe Fisheries Program, 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.

· The Benewah Soil and Water Conservation District's main purpose is the conservation of soil and water by providing assistance and technical assistance to farmers, ranchers, private woodland owners and the general public.  In FY2000, six gully plugs were installed, ninety-one acres of no-till seeding were completed, 2,667 feet of fencing was erected along with the development of a spring to move cattle away from the associated creek.  

· 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.

· The USDA Natural Resources Conservation Service (NRCS) administers programs and provides assistance to private landowners in the management and conservation of natural resources.  These actions are typically carried out in a cooperative effort with local soil and water conservation districts.  The NRCS has a number of active programs within the Coeur d'Alene Basin that can assist landowners with conservation improvements that focus on soil erosion control, water quality improvements and wildlife habitat development.  These include Conservation Technical Assistance, Wetland Reserve Program, Environmental Quality Incentives Program, Wildlife Habitat Improvement Program, and Forestry Incentives Program.  In addition, the USDA Farm Services Agency administers the Conservation Reserve Program.   

Idaho Fish and Game Projects 

· The Idaho Department Fish and Game has, in the past, assisted landowners in developing wildlife habitat in the Coeur d’Alene Subbasin through its Habitat Improvement Program.  This program was suspended in recent years, however funding was reappropriated beginning in 2000.  Past implementation efforts have ranged from wetlands plantings and pond bank stabilization to bird nest boxes.  With the reappropriation of funds, management initiatives have shifted to fewer projects that are larger in scope that provide wildlife habitat for a longer duration.  This program has a potential to become a partnership program with this project.      
Coeur d'Alene Tribe Projects

· 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 the upcoming new interns, as well as employees who started as interns, will work on aspects of projects associated with this proposal.

· 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 this project 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.

Idaho Partners in Flight

· The Idaho Partners in Flight “Idaho Bird Conservation Plan” (January 2000) details four habitats that are essential to improving conditions for the avifauna of Idaho, and sets out an aggressive plan to achieve restoration within those habitats.  Three of the focal habitats, Riparian, Non-Riparian Wetlands, and Dry Ponderosa Pine/Douglas-fir/Grand Fir Forests, occur to a great extent in the lower elevations of the Coeur d'Alene Subbasin.  The target habitats for the Idaho Bird Conservation Plan are also essential in improving conditions for the target species of this Proposal.  Partnership opportunities are currently being pursued through Partners in Flight to accomplish restoration that fulfills the objectives for both the Idaho Bird Conservation Plan and this proposal.

e. Project history (for ongoing projects) 

This proposal is for a new project, thus there is no project history.  However, the Coeur d'Alene Tribe Natural Resource Offices have an extended history of Northwest Power Planning Council support.  The BPA Project 90-044, entitled Implement Fisheries Enhancement Opportunities – Coeur d’Alene Indian Reservation 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 supplemented regular program funds with more than $580,000 of outside funds (EPA Clean Water Act Grants, USDA research grant, State Agricultural Water Quality Program, EPA Environmental Education Grant).  Since 1997, landowner contracts have provided for cost shares where private landowners help provide long term maintenance of projects.

Previous project reports relevant to this proposal include: annual and biennial reports for 1990, 1991, 1992, 1993-94, 1996-97, and 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 and Vitale 1998); a trout production master plan (Peters et al. 2000); 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. 

In 1987, 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 rated Reservation streams according to their potential for habitat development for westslope cutthroat trout and bull trout.  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 1987), 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, temperature, and 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 extirpation 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.

In 1994, the NPPC adopted the recommendations set forth by the Coeur d'Alene Tribe to improve the Reservation fishery.  These actions 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.  These principles, priorities, and objectives were adopted into the 1995 FWP (10.8B.20).

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.

Work has progressed on 42 individual projects since 1995.  Long-term agreements have been signed with 12 landowners in three watersheds, providing protection and enhancement for more than 850 acres of upland and riparian habitat and 4 miles of stream channel.  More than 50,000 trees and shrubs have been planted over a five year period to enhance water retention and riparian function.  Eight acres of constructed wetlands have reduced non-point source pollution from 610 acres of farm land and instream habitat improvements have elicited positive responses from fishes at several sites.  Cost shares for implementation, monitoring and evaluation activities currently occur with seven partnership agencies.  Watershed work groups comprised of landowners and other interested agencies have been formed in two target watersheds and meet on a quarterly basis.  The work groups have proven effective in highlighting restoration work and in generating additional interest among landowners.

The need to address limiting factors related to elevated summer water temperatures has elicited an implementation approach that combines storage and timed release of water from constructed wetlands, and rehabilitation of riparian wetlands through coniferous and deciduous plantings.  To date, eight acres of constructed wetlands have been completed in the Lake Creek watershed, with a combined storage capacity of approximately 46 acre-feet.  Water depth at full pool ranges from 15-20 feet at each of four sites and the thermocline that develops during summer months keeps water temperatures at or below 16°C for approximately 40% of the storage capacity (Table 5).  This established network of constructed wetlands present an opportunity for addressing the short-term peaks in summer water temperatures that effectively limit the distribution of juvenile fish in the watershed.  An experimental release of water from one such pond indicated that stored water was 3-8 degrees colder than measured instream water temperatures during the release period (August 13 - 27, 1999).  A coordinated release of 0.5 cubic feet/second of water from the existing network could provide cooling effects for more than 18 days during critical summer rearing periods.  The goal of this project is to double the combined storage capacity of constructed wetlands over the next four years.

Baseline information and on going data collection efforts help to promote an adaptive management strategy in this project.  Watershed assessments, population surveys, and water quality data are used to identify high priority areas for treatment and conservation.  Ongoing monitoring of demonstration projects, trout migration, habitat use, incubation success, and genetic analysis are providing data used to refine treatment priorities.  Program data and objectives are shared with partnership agencies and private landowners so that a watershed based approach to habitat conservation will be encouraged.

A further example of adaptive management is found in a current project, implemented through a partnership grant that is administered by the University of Idaho, which is designed to study and develop the watershed restoration process in Lake Creek (Boll et al., 2000).  The project is developing an integrated systems approach using five steps: 1) establishment of baseline conditions; 2) assessment of physical and anthropogenic processes; 3) risk analysis and definition of restoration goals and strategies; 4) implementation; and 5) evaluation of restoration achievements.  Interviews and surveys of landowners and other stakeholders have been conducted to document their beliefs, attitudes and farming practices as they relate to erosion control and water quality.  Integration of all disciplines and evaluation of BMP’s is helping to establish a mathematical optimization technique for restoration at the farm and watershed scales.

A Graduate research project associated with this grant is being conducted to determine the feasibility of natural flows to perform sediment maintenance.  The importance of this aspect of the study is to address a key habitat issue that has not been fully addressed in the past, namely, the restoration of salmonid spawning habitat impacted by excess fine sediment at the reach scale.  Preliminary analysis of discharge and bedload data suggests that the flows in the West Fork Bozard Creek (a second order tributary to Lake Creek) appear to have the ability to perform sediment maintenance.  Selective or preferential transport of sand over gravel occurred at flows less than flood stage despite a narrow range in the critical shear stress of the unimodal bed sediments.  However, selective transport of sand at these flows may be obscured by the excessive supply of fine sediment to the reach.  Equal mobility of the sediment bed and entrainment of the coarser grains occurred at the highest flows sampled, i.e. severe flooding associated with rain-on-snow.  At the instrumented potential spawning gravels, entrainment of the bed surface was noted by exchange of tracers with non-tracers, though the extent of entrainment associated with the flood peak is presently unknown.  Also, intrusion of fine sediments completely filled the interstitial spaces of the framework gravels and in some instances surface sealing was noted.

In addition to the extensive history of work conducted by the Fisheries Program, the Coeur d'Alene Tribe Wildlife Program has participated in the Albeni Falls Work Group since 1997 in attempts to mitigate for losses due to the construction and maintenance of Albeni Falls Dam.  In FY2001 funding was secured for acquisition of management rights to parcels with potential and existing high quality wildlife habitat.  Negotiations with landowners and coordination of pre-acquisition activities for properties are ongoing.  Appraisals are being completed and contracts for surveys for hazardous materials, cultural sites, and endangered species are being initiated.  These surveys are to insure the mitigation activities comply with the National Environmental Policy Act (NEPA) and the National Historic Preservation Act (NHPA).  

f. Proposal objectives, tasks and methods
Planning and Design

The long-term planning effort associated with the project has included input and review from a variety of tribal and non-tribal natural resource programs, university staff, local watershed groups, and private landowners.  This has included input into the development of site specific management prescriptions for each stream restoration site already enrolled into the program; input into a long-term monitoring and evaluation strategy for evaluating the success of plant propagation/restoration techniques on improving riparian and stream channel function; the tracking of species response (primarily cutthroat trout) to habitat treatments; and input into the proposed strategy for securing management rights to priority areas.  A detailed project management plan has been developed to guide stream restoration efforts in four priority watersheds (Lake, Benewah, Evans, and Alder Creeks).  Peer review will be solicited for all management plans and untested restoration techniques, with emphasis on members of a local level interagency workgroup as well as other entities engaged in riparian and wetland restoration.  Effort will be made to publish project successes and failures when doing so will further contribute to watershed conservation efforts throughout Northern Idaho and the Columbia Basin as a whole.  Additional effort will be made to coordinate and share implementation strategies and techniques with all interested individuals.
Objective 1. Plan and establish a trust fund or other funding strategy for securing management rights to priority habitat areas by 2003.

Stability and flexibility in funding proves to be the most challenging and limiting aspects of any fish and wildlife habitat protection effort.  The success of efforts to “do good things for fish and wildlife” are highly influenced by the ability of the managers to secure the management rights to priority habitat areas.  The implementation of a trust fund for securing management rights to priority areas will be instrumental in the success of this project.  Land acquisition opportunities continue to disappear every day.  Often times, the loss of a protection opportunity can be blamed on the lack of flexibility in the timelines of the funding prioritization and allocation process.  Additionally, the application of the trust fund concept will prove to lessen the long-term financial obligation to BPA.  It is intended that the specifics of the trust fund strategy will follow the same line as the one currently under development at the regional level.  It is anticipate that the funding of a trust fund will not occur in FY2002, therefor all budget projections for land acquisition have been made for within year acquisition expectations.  In the event that a trust fund can not be developed for the securing management rights to priority areas, annual funding would be necessary and will serve as an adequate substitute to the proposed trust.

Objective 2. Plan and establish a trust fund or other funding strategy sufficient for ensuring the long-term operation and maintenance of project lands by 2003.

In order or to ensure that the fish and wildlife benefits are maintained on project lands, some reasonable amount of day-to-day operation and maintenance of habitat restoration and enhancement efforts will be essential.  The current highly altered state of the watersheds within the Coeur d'Alene Subbasin lead to many outside pressures on project lands.  This includes such stressors as invasion by exotic plant species, uncontrolled fire, problems associated with public access, livestock trespass, vandalism, etc.  Operation and maintenance activities will be required for the life of most projects.  Although it is our intention to restore all project lands to a self-sustaining level, routine maintenance and upkeep of the parcels will always be necessary.  The expense of operation and maintenance activities will eventually limit the ability of the NWPPC Fish and Wildlife Program to implement habitat protection efforts unless an alternative funding strategy is developed to cover these costs.  This project proposes to apply concepts developed by the Region’s Wildlife Managers for the creation of an O&M trust fund that is capable of providing a reasonable amount of funding for maintaining project lands.  Much work has been accomplished by the Wildlife Mangers in this area and the establishment of an “O&M Trust Fund” would be easily accomplished with sufficient start up funding.  In the event that a trust fund can not be developed for the project, annual O&M funding will be necessary.  It is anticipate that the funding of a trust fund will not occur in FY2002, therefor all budget projections for operation and maintenance of the project have been made for within year expectations

Objective 3. Develop a project management plan to guide the restoration, enhancement, operation, and maintenance of all secured project lands by 2003.

In order for any fish and wildlife habitat efforts to be successful at a watershed level, they must be closely tiered to, and guided by a larger plan.  Information from established literature and projects as well as information and lessons learned as implementation progresses will be used to develop and refine a project management plan for the implementation of riparian and wetland protection, restoration and enhancement efforts in the Coeur d'Alene Subbasin.  This plan will provide the overarching goals, objectives, strategies and implementation tools and techniques that are necessary for guiding activities at the site-specific level.  In addition to the overarching plan, it may be necessary to produce and implement site specific plans for each project area designed to guide individual parcels to a state that maximizes benefits to fish and wildlife resources in the watershed.  Each of these plans will identify a series of monitoring and evaluation efforts necessary for determining the effectiveness of implementation and management efforts as well as provide information to be considered when adaptations of the plan become necessary.

Objective 4.  Conduct pre-management acquisition activities associated with the protection of 1000 acres of floodplain, riparian, wetland and transition habitats per year.

Identifying, selecting and preparing for opportunities within the Subbasin to establish mitigation sites that will serve the purposes of this project will require extensive effort.  Each step in the process of acquiring management rights to a parcel is labor intensive, from making initial landowner contacts, conducting preliminary assessments of candidate parcels, appraisals, cultural resources surveys and completing the preliminary NEPA checklist.  Each task in this process is mandatory and will require the focused attention of one or more staff members.   

Objective 5.  Develop a monitoring and evaluation protocol for determining effectiveness of implementation activities.

Selecting or developing a practical monitoring and evaluation protocol that is easy to employ and will result in meaningful measurements will require input from qualified population monitoring and plant community mensuration statisticians.  The methods must render the best possible measurements within budget allocations.  With the understanding that a qualified statistician(s) will be consulted to develop needed protocols, some generalizations can be made as to what measurements and time frames will be most useful.  The measurement of specified parameters associated with a given project site will be more intensive in the first 5-10 years following acquisition, restoration and enhancement treatments because sites will (except under unusual conditions) stabilize over time following restoration efforts.  Once vegetation enhancements become stabilized, further effort in monitoring and evaluating specific vegetation parameters are best conducted at more lengthy periodic intervals.  Parameters and measurements will be focused on evaluating the effects of each project on the watershed as a whole and will include samplings of water quality, changes in vegetation patterns and population indices for the target species. Parameters will encompass, but not be limited to, measures of stream bank stability, survival of plantings, soil stabilization and rates of native vegetation establishment.  The measurement of specific vegetation parameters such as frequency of desirable and undesirable herbaceous ground cover, shrub distribution, frequency, density, height and canopy cover, species composition, etc, will likely be accomplished through permanent point and line transect surveys to be revisited periodically.  Permanent photo points to be revisited on a periodic basis will also be evaluated for inclusion as a monitoring technique.   The appropriate Fish, Water or Wildlife Program will conduct monitoring and evaluation efforts to ensure consistency with ongoing projects.  

Construction/Implementation

Objective 1. Secure management rights to at least 1000 acres of flood plain, riparian, wetland, and associated upland habitat each year.

Opportunities to secure land management rights within riparian, wetland, and floodplain areas of the Coeur d'Alene Subbasin are plentiful at this time.  Much of the riparian/wetland and floodplain habitats are rural in nature and many larger parcels are either up for sale or are expected to be up for sale in the near future.  Land protection efforts will be directed first by the priorities outlined in the plan that will detail acquisition and easement priorities in the Coeur d'Alene Fisheries Program's four priority watersheds (19900400, FY2000, Section 2.1, Objective 1, Task 1.3).  However, acquisition of management rights will not be restricted to those watersheds.  Parcels with high quality riparian/wetland habitats that lie outside the Coeur d'Alene Fisheries Program's priority watersheds will be evaluated on their potential to enhance overall fish and wildlife habitat for the Subbasin.  In areas outside the Coeur d'Alene Tribe Fisheries Program's priority watershes, other resource management agencies active in the Subbasin, such as the Idaho Department of Fish and Game, the US Fish and Wildlife Service, the US Forest Service and the Bureau of Land Management will be consulted in evaluating a potential project sites within the Subbasin. 

Objective 2. Protect, restore and/or enhance 25% of the newly acquired riparian, wetland, and transition lands per year.

Once a property is enrolled into the program, it will be essential to protect, restore and enhance the fish and wildlife habitats immediately, as directed by the Project and site specific management plans.  Most of the lands that are targeted for management right acquisition are currently used for some type of agricultural production and contain vegetative communities that are highly altered from their native state.  Restoration and enhancement will be coordinated between the Coeur d'Alene Tribe Fisheries and Wildlife Programs for all parcels, and particularly on those parcels that lie within the Fisheries Program's priority watersheds.  

Objective 3. Maximize dual benefits to both fish and wildlife resources on all implementation efforts.

Management of parcels will be directed at providing the maximum benefit to native fish and wildlife species.  Close coordination between Coeur d'Alene Tribe Fisheries and Wildlife implementation activities will occur during all aspects of these projects.  Our intentions are to maximize the benefits to both fish and wildlife populations whenever possible.  Habitat protection efforts will not only target priority wildlife areas, but they will also seek to protect high priority stream reaches targeted by the fisheries staff for channel restoration activities. This close coordination is essential in maximizing the cost efficiency and on-the-ground benefits to fish, wildlife, and water quality as well as preventing redundant implementation efforts.    

Operation and Maintenance

Objective 1. Improve awareness of fish and wildlife habitat protection, restoration and enhancement activities in the Coeur d'Alene Subbasin.

Public participation will ensure the success or failure of any land management activity that strives to protect, restore and enhance fish and wildlife habitats and populations.  This objective sets forth a framework for public involvement and provides for a means to continually inform the public and allow for comment throughout the duration of this protection, restoration and enhancement effort.  This effort will include close coordination with public land management agencies, watershed councils, and industry groups implementing restoration and non-point source abatement efforts in the watershed.

Objective 2. Maximize long term benefits to fish and wildlife populations on all project sites.

In order or to ensure that fish and wildlife benefits are maintained on project lands, some reasonable amount of day-to-day operation and maintenance of habitat restoration and enhancement efforts will be essential.  The highly altered state of the watersheds that we work in lead to many outside pressures on project lands.  This includes such stressors as invasion by exotic plant species, fire danger, problems associated with public access, livestock trespass, vandalism, damage to roads and property boundaries, etc.  Operation and maintenance activities will be required for the life of most projects.  Although it is our intention to restore all project lands to a self-sustaining level, routine maintenance and upkeep of the parcels will always be necessary.  All necessary operation and maintenance procedures will be outlined in the overarching project management plan and each site-specific management plan.  Implementation of routine operation and maintenance activities will ensure that the benefits of restoration and enhancement activities are maximized over the long-term.

Monitoring and Evaluation

Monitoring and evaluation efforts necessary for determining the effectiveness of implementation and management strategies will be detailed as part of the Project Management Plan developed in accomplishing Objective 3 of the Planning and Design phase of this project.  It is premature to specify specific parameters and methods for monitoring and evaluating this project before the development of the Project Management Plan.  The magnitude and scope of M&E efforts will be continually refined as project lands are enrolled into the program and ground level rather than conceptual restoration and enhancement begins.  All monitoring and evaluation data will be made available in tabular, narrative, and digitized formats as appropriate for provincial and regional M&E efforts.

Protocols will be developed for two scales of monitoring and evaluation.  The first scale is specific to the parcels of land effected by individual restoration efforts and focuses on the success and failures of initial vegetation restoration and enhancement activities.  These M&E efforts will be most intensive during the first years after treatment and will describe vegetation community stability and change.  Parameters will encompass, but not be limited to, measures of stream bank stability, survival of plantings, soil stabilization and the reestablishment of native vegetation.  The measurement of specific vegetation parameters such as frequency of desirable and undesirable herbaceous ground cover, shrub distribution, frequency, density, height and canopy cover, species composition, etc, will all be accomplished through permanent point and line transect surveys to be revisited periodically.  Permanent photo points to be revisited on a periodic basis will also be developed.  The measurement of these parameters will be more intensive in the first 5-10 years following treatment because sites will (except under unusual conditions) stabilize over time following restoration efforts.  For example, planting mortality is highest in the first few years and soils stabilize as plantings become established.  Once vegetation enhancements become stabilized, further effort in monitoring and evaluating specific vegetation parameters are best conducted at periodic intervals. 

The second scale for monitoring and evaluation is on the watershed level and is not limited to any given time frame.  Parameters addressed on this scale will be focused on evaluating the effects of this project on the watershed as a whole.  Parameters examined will include measures of water quality in the streams of the watershed, changes in watershed wide vegetation patterns and periodic measures of population indices for the target species.  Monitoring and evaluation efforts of this nature will need to be closely coordinated with (and in some cases conducted under) activities proposed under project #199004400, which includes more broad scale monitoring objectives for major watershed parameters and funding sources outside of the NWPPC program.

Objective 1. Monitor trends in parameters specified in Planning and Design Objective 5.

Trends in parameters will be evaluated according to the appropriate time frame.  Plant mortality and the success of revegetation techniques on specific restoration sites may need monthly, biannual or annual evaluation.  Trends in target wildlife species populations are best evaluated on a periodic basis (2-5 years), while most floral responses to treatments should initially be evaluated annually at a minimum and on a more periodic basis once stabilized.  Specific intervals for trend evaluation will be identified in more specific detail in the project management plan.

Objective 2. Conduct annual noxious weed monitoring of project sites.

Weed surveys will be done along standardized transect routes with additional site specific monitoring being conducted in problem or high risk areas.  Parameters evaluated will include but not be limited to measures of presence/absence, distribution, frequency, and density.  This information will be used to update a weed control plan annually and to refine and direct weed control techniques and locations.  Weed species to be monitored could include but not be limited to common tansy, reed canary grass, spotted knapweed, and hawkweed.  Additional monitoring as it relates to weed control methods will be necessary as well to determine which mechanisms are most effective in specific areas of the watershed.  It is anticipated that both biological and artificial control measures will be applied at some time.  Information collected from the evaluation of weed control and eradication efforts will be shared whenever possible in hopes of increasing success and efficiency in this area.

Objective 3. Adapt management plans, activities and objectives as needed to maximize duel benefits to fish and wildlife.

The Coeur d'Alene Tribe Wildlife Program will make every attempt to update management plans as new knowledge is gained through the experience of implementing this proposal and through the experience of other protection and restoration efforts occurring in the basin.  In particular, it will be critical that the revegetation successes and failures associated with the restoration of agricultural lands to native or native like cover types for this and other restoration projects be shared and used in refining and or redefining restoration goals and objectives.

g. Facilities and equipment
Existing equipment and office space will be used to complete the tasks described in this proposal.  Implementing and maintaining restoration projects requires trucks, tractors, excavators, fencing equipment, tree and shrub planters, hand tools, etc.  Monitoring projects requires electroshocking equipment, GPS navigation hardware, telemetry equipment, field computers, and water quality monitoring instruments.  In FY2002, all of this equipment will come from the existing inventory of the Coeur d’Alene Tribe.  Additional equipment may be needed as existing equipment wears out, but costs are expected to be low.
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Robert A. Matt

Education:

B.S.; Wildlife Resources; University of Idaho; 1996

Current Employer and Responsibilities:

Coeur d'Alene Tribe; Wildlife Manager; 9/99 to Present

Responsible for all activities associated with the development, coordination and implementation of wildlife management activities.  This includes the planning and prioritization of habitat and species management activities, budget development, drafting of policy recommendations, wildlife mitigation activities, and the drafting of annual reports and management plans.

Previous Employer:

Coeur d'Alene Tribe; Wildlife Program Supervisor, 5/98 to 8/99

Certifications:

Wildlife Habitat Evaluation Procedures; 1997

Wildlife Capture, Immobilization, and Safety; 1997

Expertise:

Mr. Matt has 5 years of experience in the evaluation and management of wildlife and wildlife habitat.  This includes the monitoring and evaluation of species populations, development and implementation of harvest management strategies, habitat evaluation and restoration techniques, mitigation activities, and the drafting and implementation of BMP’s for silvicultural and agricultural activities.

Technical Publications and Presentations:
Matt, R., and G. Green.  2000.  Draft wildlife habitat plan for the Coeur d'Alene Indian Reservation.  Coeur d'Alene Wildlife Program.  Plummer, Idaho.

Gerald I. Green

Education:

B.S.; University of Montana; Wildlife Biology/Zoology; 1984

M.S.; University of Idaho; Wildlife Resources; ecology emphasis; 1994

Current Employer and Responsibilities

Coeur d'Alene Tribe; Wildlife Mitigation Biologist; 10/1998

Principle responsibilities include finding mitigation projects, assessing their mitigation value, preparing and submitting proposals detailing these projects, and implementing the projects.

Previous Employment:

U.S. Geological Survey; Biological Division; Glacier Field Station; Biologist; 1995 to 1996

Interagency Grizzly Bear Study Team; Seasonal Technician; 1985 to 1992

Expertise:

Mr. Green has over 9 years professional experience evaluating forest and non-forest habitats for their quality and use by wildlife species.  In other projects he has supervised the mapping of habitat types and plant associations in the Yellowstone Ecosystem and Glacier National Park to determine the extent of human disturbance and forest pests and diseases and their effects on wildlife, and conducted field research into habitat preferences and food habits of Yellowstone grizzly bears.  He also has extensive experience identifying plant communities and assessing their use by various wildlife species.
Technical Publications and Presentations:

Green, G. I., D. M. Mattson, and J. M. Peek.  1997.  Spring feeding on ungulate carcasses by grizzly bears in Yellowstone National Park.  Journal of Wildlife Management.  61(4)1040-1055

Green, G. I., D. M. Mattson, and R. Swalley.  In press.  Use of rub trees by Yellowstone grizzly bears.  Ursus 12.  Paper presented at the 11th International Conference on Bear Research and Management.  Gatlinburg, Tennessee.  April 1998.

Mattson, D. M., G. I. Green, and R. Swalley.  In press.  Geophagy by Yellowstone grizzly bears.  Ursus 11.  Paper presented as a poster at the 11th International Conference on Bear Research and Management.  Gatlinburg, Tennessee.  April 1998.

Matt, R., and G. Green.  2000.  Draft wildlife habitat plan for the Coeur d'Alene Indian Reservation.  Coeur d'Alene Wildlife Program.  Plummer, Idaho.

Ron Peters

Education:

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 Manager; 3/00 to Present

Manager all aspects of Coeur d'Alene Tribe Fisheries Resources Program.  Including: 

Coordination and implementation of BPA funded fisheries enhancement projects.

Responsible for all aspects of water quality monitoring and analysis.  

Supervision of professional and technical staff

Preparation and implementation of monitoring plans

Preparation of quarterly and annual reports, and budgets.

Previous Employment:

Coeur d’Alene Tribe; Fisheries Program Supervisor; 5/1996 to 3/00

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 nine years of professional experience in the evaluation and management of aquatic ecosystems.  In other positions, he was the lead technical person in charge of management of the Quinault River sockeye salmon run. His duties included collecting, recording, and interpreting information relating 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.

Technical Publications and Presentations:

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

Peters, R. 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.

Lillengreen, K., A.J. Vitale, R. 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.  Project Number 90-044.

Lillengreen, K., A.J. Vitale, R. Peters.  1998.  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.

Peters, R. and A.J. Vitale.  1998.  Supplementation Feasibility Report.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Vitale, A.J., D.A. Bailey, R. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report BPA 1999.

Angelo J. Vitale

Education:

B.S.; University of Idaho; Biology/Botany; 1991

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Restoration Project Coordinator; 10/95 to Present

Coordination and implementation of BPA funded habitat restoration projects. 

Supervision of technical staff

Preparation of annual implementation and monitoring plans, 

Preparation of annual reports, and data reduction and analysis.

Previous Employment:

Integrated Resource Management; Project Scientist; 1995

EA Engineering, Science, and Technology, Inc.; Fisheries Scientist; 1991 to 1995

University of Idaho; Research Assistant; 1990 to 1991

Idaho State University; Research Assistant; 1988 to 1989

Certifications:

Designing and Negotiating Studies Using IFIM; 1993

Watershed Analysis Methodology; 1995

Wildlife Habitat Evaluation Procedures; 1997

Expertise:

Mr. Vitale has over nine years of professional experience in the evaluation and management of aquatic and terrestrial ecosystems.  In other positions, he has conducted instream flow analysis for site specific studies and basin wide projects, mapped fisheries habitat characteristics, studied fish population characteristics, conducted watershed analysis using Timber-Fish-Wildlife ambient monitoring methodologies, and evaluated the potential impacts of forest management practices on aquatic resources.  He also has extensive experience identifying, mapping and interpreting plant community assemblages and conducting site specific surveys for candidate threatened and endangered wildlife species.

Publications and Presentations:

Peterson, C.R. and A.J. Vitale.  1989.  Measuring the activity patterns of free-ranging animals with radiotelemetry.  American Zool.  29(4):43A.

Lillengreen, K., A.J. Vitale, R. 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.  Project Number 90-044.  September, 1996.

Vitale, A.J.  1997.  Restoration planning and implementation: Using watershed analysis to identify effective restoration tools.  Presented at Landscape Connections: Restoring Ecological Integrity in the Inland Northwest, Washington State University, Pullman, WA. 

Lillengreen, K., A.J. Vitale, R. Peters.  1998.  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.

Peters, R. and A.J. Vitale.  1998.  Supplementation Feasibility Report.  U.S. Department of Energy, Bonneville Power Administration.  Project Number 90-044.

Vitale, A.J., D.A. Bailey, R. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report BPA 1999.

Dee Ann Bailey

Education:

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

Current Employer and Responsibilities:

Coeur d’Alene Tribe; Fisheries Biologist; 5/1997 to Present

Responsible for all aspects of water quality monitoring and analysis.

Responsible for implementing and monitoring put and take rainbow trout ponds.

Supervision of technical staff.

Preparation and implementation of monitoring plans.

Preparation of annual work plans, data analysis, annual reports and budgets.

Previous Employment:

Pacific Northwest National Laboratory (PNNL), Battelle; 1996

United States Forest Service, Walla Walla Ranger District; 1995

Expertise:

Mrs. Bailey has five years professional experience in the evaluation and management of aquatic ecosystems.  She currently serves as a fisheries biologist.  In this position, she is responsible for Lake Studies management and overseeing the construction of four put and take rainbow trout ponds.  She also assists in the collection of Reservation stream data as well as data analysis.  In other positions, she has assisted in the collection fall chinook salmon data in the Hanford Reach and mapping fisheries habitat characteristics.

Technical Publications and Presentations:
Vitale, A.J., D.A. Bailey, R. Peters and K.L. Lillengreen.  1999.  Implementation of fisheries enhancement opportunities on the Coeur d’Alene Indian Reservation.  Annual report BPA 1999.

Jeffery Jordan

Education:

B.S.; Eastern Washington University; 1998

Current Employer and Responsibilities:

Coeur d'Alene Tribe of Indians; Tribal Biologist; 8/1998 to 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 work plans, annual reports, and budgets.
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Table 5. Temperature profile at pond FR1 (7/30/99).


Depth (meters)�
Temperature (°C)�
�
0.2�
23.1�
�
0.8�
21.7�
�
1.3�
20.7�
�
1.8�
18.8�
�
2.3�
16.4�
�
2.8�
13.5�
�
3.3�
11.9�
�
3.8�
10.4�
�
4.3�
8.9�
�
4.8�
7.4�
�
5.3�
5.9�
�
5.8�
4.3�
�






Table 4 Coeur d'Alene Subbasin Wetland Summary (As modified from Jankovsky-Jones 1999).


Coeur d'Alene Subbasin: Wetland and deepwater habitat and protected status.�
�
System Classification�
Acres


Protected�
Total Acres�
% of Type Protected�
�
Palustrine�
Emergent�
2,496�
20,658�
12.1%�
�
�
Scrub-Shrub�
281�
8,373�
3.4%�
�
�
Forested�
181�
5,577�
3.2%�
�
�
Aquatic Bed�
85�
436�
19.5%�
�
�
Open Water�
5�
370�
1.4%�
�
�
Unconsolidated Bottom�
3�
166�
1.8%�
�
�
Unconsolidated Shore�
0�
6�
0.0%�
�
�
Total Palustrine�
3,051�
35,586�
8.6%�
�
�
�
�
�
�
�
Lacustrine�
Limnetic�
246�
41,302�
0.6%�
�
�
Littoral�
599�
2099�
28.5%�
�
�
Total Lacustrine�
845�
43,401�
1.9%�
�
�
�
�
Riverine�
Lower Perennial�
68�
226�
30.1%�
�
�
Upper Perrenial�
35�
2,501�
1.4%�
�
�
Total Riverine�
103�
2,727�
3.8%�
�
�
�
�
�
�
�
Total All Types�
�
3,999�
81,714�
4.9%�
�






Figure 1. Water discharge and sampled bedload over time within a second order tributary in the Lake Creek watershed.
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		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
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		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
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		01/12/99				37.94				0.00		1.07						-0.15		0.32
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		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
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		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



Chris:
taken from cfcom

Chris:
taken from cfcom



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
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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

0.1212991065

2825.3132163901

0.1520775255

39.2405663187

0.2019419763

0.198835679

0.1892154193

0.1803724692

0.2852688329

0.3288437409

0.3447395109

0.3401863644

0.3233123042

0.3394003667

0.4318565871

0.5662417019

0.5594718919

0.5199213197

0.4261452896

0.3823141488

0.3490361525

0.3718296683

0.3416628328

0.327621568

0.4391026139

0.4012119506

0.3985545673

0.3808549349

0.3952205782

0.4038445892

0.3600692473

0.3137060981

0.3095316061

0.4278583417

0.4006167475

0.3819584254

0.3737780933

0.3974426136

0.4987411902

0.4699022718

0.4192894455

0.4011789742

0.4388864819

0.6282309143

0.8685876025

1.1114409936

1.1585521527

0.8995677237

0.6197576134

0.5759768382

0.5994373476

0.7578135952

0.9814867367

1.1389212528

2.1466766576

4.5819863609

3.2555936056

2.2376107332

1.6248515158

1.3019699268

1.1657680722

1.0235810444

0.9219640972

0.831492435

0.6666423072

0.5602822365

0.508592604

0.4686743564

0.4336548571

0.4242984993

0.3787262886

0.3486142096

0.3306801906

0.3886366829

0.3615370977

0.3444873082

0.3271326215

0.3007951699

0.2781182805

0.2516591107

0.242133887

0.2202631513

0.2617059316

0.2717755405

0.262597786

0.2400864154

0.2271096809

0.2163831168

0.2078128323

0.1989110778

0.2010436844

0.1892741102

0.1860119673

0.1761485198

0.1662482473

0.1568631871

0.1675943319

0.1602593731

0.1385901242

0.1285628479

0.1231416029

0.1193736136

0.1149535837

0.1119078914

0.1119930669

0.1121391839

0.1119200567

0.1089315731

0.1045184118

0.1018074415

0.0996661634

0.0966456398

0.0859614692

0.0738727854

0.0732773168

0.0678109347

0.0602477854

0.0579242366

0.0568832367

0.0569012008

0.0560602634

0.0540100033

0.0527966159

0.0528166255

0.0528285848

0.052829073

0.0528237032

0.0528097924

0.052794908

0.0527283293

0.0528119886

0.0528188219

0.0528183338

0.0528222388

0.0528293171

0.0528603226

0.0528529974

0.0528749752

0.0529013567

0.0528954934

0.0529761527

0.0530392716

0.0531039109

0.053214705

0.0523980377

0.0515122404

0.0504907071

0.0491839623

0.0482626065

0.0480459508

0.0473108436

0.0462102369

0.0452883223

0.0441169398

0.0413616632

0.0375183476

0.0355012132

0.0336022006

0.032228742

0.0306289285

0.0281104013

0.0270918765

0.0261104241

0.0239887281

0.0220947823

0.0211616003

0.0205544742

0.0202724234

0.0170046811

0.0144662976

0.0141400334

0.013882455

0.0135785266

0.0130473638

0.0124512959




