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Evaluate Fish Habitat on the Middle Spokane / Little Spokane Rivers
Section 9 of 10. Project description

a. Abstract 
The Middle Spokane River / Little Spokane River Planning unit formed in 1999 to accomplish the goals of the Washington State Watershed Planning Act (RCW 90.82).  Under the Act the Planning Unit must address water quantity and availability in Water Resources Inventory Area (WRIA) 55, the Little Spokane River and WRIA 57 the Middle Spokane River.  (The “Middle Spokane River contains the portion of the Upper Spokane River that lies west of the Washington / Idaho State line.) 

More specifically, the Middle Spokane River basin is essentially the reach of the Spokane River between the USGS stream gaging station 12422500 (Spokane River at Spokane gage) and the Washington – Idaho State line.  The Little Spokane River is a major tributary to the Spokane which drains parts of Spokane, Pend Oreille and Stevens Counties in Washington and empties into the Spokane River at River Mile 56.3 (see Figure 1).  These basins are fed by tributary areas of 4,290 square miles and 675 square miles respectively (USGS, 1998).  Together they constitute a large portion of the Columbia River tributary area in the United States.  Though these stream basins cover a large geographic area, there is only a general understanding of the extent and quality of potential fish habitat in them.  The Planning Unit has determined the amount of fish habitat available under various stream flow conditions as a needed element for complete management of the rivers’ resources.  However, the limited funding available from the Watershed Planning grant precludes completing this work directly under the grant. 

In the work proposed, Spokane County will augment existing data and information gathered as part of the Watershed Plan for WRIA 55 and WRIA 57.  The additional information will provide the technical basis for defining the potential for fisheries production within the two WRIA study areas.  The work for FY 2001 will be split into three general areas: consultation to identify study reaches, collection of technical data for habitat simulation model development and completion of a validation study for the available state – wide preference curves.  

An Instream Flow Incremental Methodology (IFIM) assessment of flows needed to support varying levels of salmonids on the Middle (Washington portion of the Upper Spokane) Spokane and Little Spokane rivers.  Existing hydrologic records and the limited literature on fish distribution and spawning areas will for the basis of study development.  This information will be combined with data on channel shape, depth, substrate, and flow velocities in key reaches developed as part of the study.  This body of information will be used to develop PHABSIM models for assessing changes in habitat availability under different flow regimes.  The models, combined with existing scientific and empirical information, will help us quantify minimum and target flows that provide adequate habitat to sustain or increase resident populations of target salmonids, including redband and rainbow trout, kokanee, westslope cutthroat trout and bull trout.  (Note: not all these species are present in the streams at present.)  A report detailing the habitat available at various flows will be provided to the local Watershed Planning Unit and other local planners and water interests. 

The Planning Unit will use IFIM-based information to formulate instream flow recommendations for their Watershed Plan, and to WDOE and WDFW to use for fisheries restoration planning and for possible instream flow rule development or revision.

b. Technical and/or scientific background
Focus of the Study

This study is designed to address the impact of declining base flows in both the Middle Spokane and Little Spokane Rivers on the availability of fish habitat.  Other information developed under the Watershed Planning program will assess the reasons for the observed drop in base flow to provide assurance of the assumed cause and effect.  The combined work products will aid in developing plans for habitat preservation and restoration and for making future water use allocations in the basins.      

Minimum Instream Flow History

Many people living in the Spokane area consider their water supply to be unlimited, due to the unique water-bearing characteristics of the Spokane Valley – Rathdrum Prairie Aquifer (USGS, 1988).  Recent data evaluations, however, indicate that although the aquifer is not being permanently mined, its contribution to the baseflow of the Spokane River has been reduced.  Key in this evaluation is the gradual decline in minimum flow observed in the last fifty years data.  Flows during drought years approach a quarter of those observed before construction of the Post Falls Dam (Covert, Pers. Comm. 2000).  Based on these observations WDOE is reluctant to issue new water rights to domestic water supply districts because of concerns that cumulative impacts to Spokane River instream flows will negatively impact resident fish such as rainbow trout.  Through a MOA, Ecology routinely submits new water rights decisions to WDFW, who determines if the decisions are consistent with state instream flow laws and the State’s Wild Salmonid Policy.  Through this process WDFW has recommended minimum instream flows ranging from 1600 cfs at Long Lake (USGS Gage 12433000, 1990) to 4800 cfs at Long Lake (May 1999, Appendix A) to 2000 cfs at Spokane (Feb. 2000, USGS Gage 12422500, Appendix A).  The flow of  4800 cfs was derived using the Tenent method, which represents 60% of mean annual flow.  This flow is met in less than 1% of years according to flow records on the Upper Spokane River dating back to 1881.  The 2000 cfs instream flow was negotiated in October 1999 (Appendix A), based on flow records kept prior to 1906, when the Post Fall Dam was constructed.

Minimum Instream Flows were established by rule on the Little Spokane River in 1976, and seasonal stream closures adopted for junior water rights (Chung, 1975; WAC 173-555).  These instream flows were established using an 80% exceedance curve for the period of record existing at the time of adoption of the rule (i.e. 8 out of 10 years the flow in the river would exceed the minimum flow established in the rule).  As water use within the watershed continued to grow, the summer low flow has continued to decline to the point where it drops below the established minimum flows during most years (Dames and Moore 1995).  Fish habitat needs were not considered as part of this determination.  

Fish Populations and Spawning Areas

The proposed study addresses both historic and current fisheries in the basin. Historically, cutthroat trout Oncorhynchus clarki lewisi, with bull trout Salvelinus confluentus and mountain whitefish Prosopium williamsoni were common in the Upper Spokane River (Whalen 2000).  It is likely that native redband O. mykiss gairdneri and rainbow trout Oncorhynchus mykiss also resided in this reach.  Behnke (1992) suggests that the Upper Spokane was occasionally available to steelhead O. mykiss.  Current resident salmonids in the Upper Spokane River are primarily rainbow trout and brook trout (Bailey and Saltes 1982).  Native species such as bull trout, kokanee O. nerka, redband trout and westslope cutthroat trout still exist, albeit at severely depressed levels (Whalen 2000). 

Biologists with Avista Utilities (formerly Washington Water Power), have identified three primary spawning areas in the Upper Spokane River (Bennet and Underwood 1988, Johnson 1997, and Avista Corp. 2000) for rainbow trout, and have monitored spawning and fry emergence since 1995.

Similar conditions are also present in the Little Spokane River basin.  According to Whalen (2000) and others, rainbow and redband trout, bull trout, westslope cutthroat trout, kokanee were historic residents.  As the Little Spokane empties into the main stem of the Spokane below Spokane Falls that stream was available to Chinook O. tshawytscha salmon and steelhead.  These species have since been extirpated, primarily due to dam construction.  As in the Spokane River, rainbow trout (of unknown genetic origin) are also the primary resident salmonid in the Little Spokane River.  Redband trout and westslope cutthroat trout are also likely to be present in low numbers.  Current existence of bull trout is doubtful (Whalen 2000).  

Little published information exists on known salmonid spawning habitat in the Little Spokane River (Whalen, Pers. Comm. 2000), so some scoping and reconnaissance will be required to focus IFIM data collection prior to data collections. 

c. Rationale and significance to Regional Programs
In the NWPPC’s 1994 Columbia River Basin Fish and Wildlife Program, one of the key principles from the Northwest Power Act is described as “River Flows” in which the Council is directed to “provide flows of sufficient quality and quantity between such (power generating) facilities to improve production, migration and survival of such fish as necessary to meet sound biological objectives”.  In the same documents Section 2 - Systemwide Goal and Framework, states that “Managing the basin effectively requires a systemwide approach that recognizes the importance of the health of the natural system” and that assessments of ecological health should be conducted periodically.  These assessments “should identify measures of ecosystem health to be analyzed as part of the system approach”.  Using an Instream Flow Incremental Methodology to assess fish habitat needs will add a valuable element to allow the work being done by the WRIA 55 & 57 Planning Unit to incorporate fisheries need into its recommendations.  Give the data generated by the proposed study the Watershed Plan prepared under RCW 90.82 (HB 2514), will incorporate fish needs with needs for other beneficial uses such as water quality, agriculture, recreation, and domestic use.  The Watershed Planning Unit will also consider cross-WRIA interactions between the Spokane Aquifer and the Spokane and Little Spokane rivers.

This project proposes to evaluate the needs of several species, kokanee, redband trout and westslope cutthroat trout and bull trout, which are noted as fish species of special interest in Section 10 – Resident Fish, of the Columbia River Basin Fish and Wildlife Program.  While many of these species are not currently present in all the reaches likely to be studied including them in the work is seen as necessary to clear up future questions about suitability of the available areas for future restoration.  The Planning Unit clearly sees the role of Post Falls Dam as a key element in management of the Middle (Upper) Spokane River.  This ties directly to Section 10 which states, “reservoir manipulation may interfere with the flows needed for resident fish spawning, incubation, emergence, rearing and migration.”  Generating data on habitat relationships to flow will be necessary for the Planning Unit to effectively include fisheries considerations in their recommendations.  Section 10.2 Implement Resident Fish Policies, accords “highest priority to weak, but recoverable, native populations injured by the hydropower system.”  This clearly indicate a priority consideration be given to westslope cutthroat trout and redband trout in the Middle (Upper) Spokane River, and cutthroat trout, redband trout and kokanee in the Little Spokane River.

The proposed study directly addresses several of the Washington Department of Fish and Wildlife’s objectives for the Spokane River subbasin.  

In the Spokane Subbasin Summary (Whalen 2000) Fish Objective 1 states: “Evaluate 50 miles of Spokane River tributary stream(s) per year through 2005 to assess resident fish stocks composition and relative abundance – with primary emphasis on assessment of sensitive native salmonid stocks, and also assess stream habitat conditions.”  Strategy 2 states “Evaluate in-stream habitat (emphasis added) and riparian habitat conditions in Spokane River tributaries…”.  The proposed work on the Little Spokane directly addresses this objective.

Fish Objective 2 is “Protect and enhance wild salmonid populations in the Spokane River and its tributaries to maintain genetic diversity through healthy self-sustaining naturally reproducing populations…” Strategies that apply directly and indirectly to the proposed project are as follows:

3.
Within the mainstem Spokane River concentrate habitat protection/management efforts on protecting remaining suitable salmonid habitats, with specific emphasis on spawning habitat and juvenile rearing habitat in the upper Spokane River, with emphasis in the Spokane River a) above Upriver Dam and b) below Monroe Street.

4.
Coordinate watershed management activities with federal, state, tribal and local government entities to compliment stream habitat restoration/improvement activities.

5.
Monitor and evaluate water quality in the Spokane River system and its potential impacts on resident fish populations.

6.
Conduct an IFIM study on the upper Spokane River below Post Falls to assist in developing fish management and river flow management plans to enhance and preserve an established wild resident rainbow trout population.

Of these the study directly addresses Strategy 6 by actually proposing the recommended study for the reach identified.

In the Little and Upper Spokane River limiting factors for resident salmonids are primarily flow-dependent parameters, such as temperature and dissolved oxygen, and the amount of available spawning beds (Washington State 303d list 1994, 1998; Patmont 1987; Whalen 2000; Yake 1979; Dames and Moore 1995; Funk, et al. 1983; Avista Corp. 2000).  Instream flows in the Spokane and Little Spokane rivers have diminished over the last 150 years due to changes in land use (Figure 2), water storage and increases in groundwater withdrawals (Dames and Moore 1995; Spokane County Growth Management Steering Committee 1996; Covert, Pers. Comm. 2000).  By assessing the amount and quality of available fish habitat in varying flow regimes using IFIM, we can provide the local watershed Planning Unit with the best science-based information with which to make critical decisions on the future of water use and instream flow recommendations for the Middle Spokane /Little Spokane watersheds.  
d. Relationships to other projects 
The Little Spokane River / Middle Spokane (WRIA 55&57) Planning Unit is currently engaged in a locally-led process of evaluating water quantity and availability in the Middle and Little Spokane watersheds under the Watershed Planning Act, RCW 90.82 (HB 2514). 

The Planning Unit has identified fish habitat and water quality concerns related to instream flows as an essential component in the long term management of the resource.  But the priority of evaluating existing water availability for all uses and the limited funding, the group is unable to fund an IFIM study as part of their watershed assessment.  Seeking outside funding provides an alternative to delaying the acquisition of data needed for proper inclusion of fisheries needs into the group’s decision making.

As indicated above the proposed work directly address several of the strategies identified for protection of the Spokane and Little Spokane fisheries.  The work proposed will expand on earlier work done by Avista Corporation, formerly Washington Water Power.  Avista will formally initiate the Federal Energy Regulatory Commission (FERC) relicensing process in 2003, with the existing license expiring in 2007.  As part of this process, Avista will likely evaluate potential impacts of Post Falls Dam operation and power generation on resident salmonids in the Spokane River.  Information and data resulting from the Watershed Planning effort and any IFIM studies conducted in the next few years will likely be beneficial to their process.

The Washington Department of Fish and Wildlife actively participates on the Middle Spokane / Little Spokane River Watershed Planning Unit and supports that group’s watershed planning activities in the Spokane Subbasin.  The work proposed here provides an important contribution the WDFW’s goals for the basin. As noted in the Spokane Subbasin Plan, WDFW plans to evaluate genetic composition of Little Spokane River redband rainbow trout, and Chain Lakes kokanee, as an initial step in developing a management plan for those species.

Spokane County has been an active participant in water quality studies on the Middle Spokane River and Spokane Aquifer for several years.  The Water Quality Management Program has provided technical assistance, staff support and financial backing for a number of regional water quality projects.  These include: the USGS Northern Rocky Mountain Water Quality Assessment; the EPA/USGS work on metals in the Spokane River water and sediment and; the State Department of Ecology’s work on potential impact of Spokane River Quality on the Spokane Valley Aquifer.  Spokane County has provided similar support to the Spokane and Pend Oreille Conservation Districts in their work on the Little Spokane River.  The experience and information drawn from this work gives Spokane County a unique opportunity to help connect the large body of water quality work underway in the Little Spokane Middle Spokane River basins with the emerging fisheries work being done by the Northwest Power Planning Council.  
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e. Project history (for ongoing projects) 

Not an ongoing project

f. Proposal objectives, tasks and methods
Objective 1:  Conduct data review and consultation to identify stream reaches, target species and flow regimes.

Task a:  Review existing literature describing historic and existing salmonid distribution and important habitat areas

Task b:  Select target species, will include but may not be limited to rainbow trout.

Method:  Coordinate with existing Watershed Planning Unit (including private industry) and WDFW (IFIM methods follow Stalnaker et. al. 1995)
Task c:  Identify stream reaches.  Locate important spawning, incubation, emergence, rearing and migration habitats for target species

Method:  Literature review, remote sensing, and consultation with WDFW, field reconnaissance

Task d: Determine flows at which habitat assessment will be conducted for each reach.
Objective 2:  Establish instream fish habitat extent and quality under representative flows.


Task a:  Instream data collection

Method: Measurement of Site-specific micro-habitat, including velocity, depth, cover, and area of selected channel cross-sections. (IFIM methods follow Stalnaker et. al. 1995)

Task b:  Develop and calibrate habitat model



Method:  PHABSIM stream hydraulics and life-stage model

Task c: Perform validation study on state – wide preference curves.


Task d: Produce report summarizing data and model 
Method:  Compile data summary.  Prepare habitat descriptions for reaches for all flows evaluated.

Recommend preferred flow based on 1. Effectiveness, 2. Physical feasibility, 3. Risk, and 4. Economics

Objective 3:  Provide project direction and cost control

g. Facilities and equipment
None anticipated
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Section 10 of 10. Key personnel

Spokane County is acting as lead agency for the Middle Spokane River / Little Spokane River Watershed Planning program.  In that capacity, the County has formed a Planning Unit composed of a number of agency, organization and business representatives and has selected a consultant to perform the technical work on the Watershed Assessment for the Watershed Plan.  The following is a partial list of the technical expertise that will be available for the project:

Spokane County
Stan Miller, MS Env Sci (Limnology), Project Manager


Reanette Boese, MS Geology

Golder Associates
Chris Pitre, Hydrologist, Watershed Assessment Project Manager






Dave Fernet, Fisheris Biologist






Paul Wagner, Fisheries Biologist

Watershed Planning Unit
Steve Hemstrom, Fisheries Biologist, Avista Utilties






Kevin Robinette, Biologist, WDFW
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