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Section 9 of 10. Project description

a. Abstract 
The Toppenish Creek basin comprises only 10% of the Yakima River subbasin, but contributes 20% of the Yakima’s summer steelhead run (Mid-Columbia ESU, Threatened, March, 1999). The Toppenish Simcoe-Unit (Unit) of the Wapato Irrigation Project (WIP) diverts streamflow from Toppenish Creek and its tributaries to irrigate roughly 2,000 acres. In doing so, these and other private diversions can desiccate long reaches of streams, killing juvenile steelhead. Land status, water use and the extent of steelhead utilization within the Unit must be determined to identify parcels of land with water that can be leased or purchased to return diverted streamflow into natal streams, maintaining aquatic species assemblages.  In addition, a comprehensive accounting of the Unit will allow us to identify possible sources for water substitution, leaving flows instream for aquatic species.  The main objectives and approach of this Project are to monitor all steelhead life stages as to location and timing of habitat utilization, quantify and locate all sources of diversion and augmentation, model consumptive use, and identify land status.  This will lead to the development of an adaptive Management Plan and decision support system to actively pursue lands available for acquisition to return irrigation water for instream use. If land acquisition is not possible, we hope to work with landowners to restrict diversion timing to periods when surface discharge is not limiting (spring runoff), or identify alternative water sources for substitution. We expect that providing perennial flow to all stream reaches in the Project area will have a positive effect on steelhead populations, measured by yearly spawner surveys and juvenile censuses.  By FY2002, we will have completed four seasons of field data collection, the Project GIS, and the Project Management Plan. Integrating Project products and those of other activities in the basin will supply us with a decision support system to begin implementing and adaptively evolving the Management Plan early in FY2002.

b. Technical and/or scientific background
Project Setting and Background

Toppenish Creek and its tributaries, wholly contained within the boundaries of the Yakama Reservation, comprise a 625 square-mile catchment that contributes about 96,000 acre feet/year to the Yakima River system (Figure 1). Watershed ecotones respond to a 5,000-foot elevation gradient and vary from Cascade Range forests to Columbia Plateau shrubgrass steppe. Within the lower watershed, intensive irrigated agriculture produces a variety of economically prominent crops.

Streamflow in the Toppenish basin is fed primarily by snowmelt and therefore exhibits a hydrograph that peaks in mid-spring and reaches baseflow in late summer. The possibility for short duration, high-intensity runoff exists when snowpack is present, especially in the form of rain-on-snow, and rain-on-melting snow events.  These events can produce flooding, the extent of which is exacerbated by human activities such as diking, cross-floodplain roads, and stream channelization.  Floodplain developments have impaired creek-floodplain interactions.  The Toppenish Creek alluvial fan, affected primarily by diking and roads, no longer serves to distribute floods and sediment across the floodplain.  Creekflow is crowded into a simplified channel and aquifer recharge occurs only during large events, in a largely uncontrolled fashion. 
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Figure 1.  Location of 35 discharge transects in streams, ditches and drains measured since March, 

1998 across the Toppenish

-

Simcoe Project Area

 


The nature and extent of irrigated agriculture has had a profound effect on the fishery resources of the Toppenish basin. The Toppenish-Simcoe Unit of the Wapato Irrigation Project is capable of delivery to approximately 2,000 acres by outdated diversion structures, some of which lack any form of screening. When water is diverted in late spring and throughout the summer, long reaches of Toppenish and Simcoe Creeks become dry, especially in a water-short year (Figure 2). There are 2 WIP-operated diversion structures in the Toppenish basin, and no less than eight private diversions, all of which impact native fish species in adverse ways.

Conversely, stream reaches below irrigation returns receive hot, turbid discharge

out of phase with the natural hydrograph, which further serves to degrade rearing habitat

and promote adverse water quality conditions for both anadromous and resident aquatic

species. In addition to the detrimental habitat effects of fluctuating discharge, the network

of irrigation ditches and drains (along with stream entrenchment) has altered the natural

runoff regime by helping to eliminate shallow aquifer recharge by spring overbank

flooding. This loss of recharge to the groundwater component of the ecosystem has

eliminated a mechanism that served to attenuate annual stream temperatures, providing a

source of cool water to late-summer baseflows and warm refugia during the winter.
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Figure 1.  Toppenish watershed streams with Toppenish

-

Simcoe Instream Flow Restoration and 

Assessment Project Area outlined in red.

 



Aquatic species assemblages have suffered accordingly. In addition, cultural uses

of the area have been impacted by impaired groundwater/surface water interactions.

Tribal elders talk of numerous springs once prevalent throughout the Project, where none

are observed today.  Riparian vegetative complexes of high cultural value that rely on

near surface groundwater resources have been replaced by non-native invaders adapted

to contemporary, degraded conditions.

Fishery Resources

These conditions are obviously detrimental to aquatic species assemblages in streams that produce about one-fifth of all wild summer steelhead in the entire Yakima subbasin. Fish tissue analyses indicate that Toppenish/Simcoe steelhead are genetically dissimilar from other Yakima basin stocks, as well as neighboring Satus and Ahtanum Creek fish (Busack et al., 1991; Busby et al., 1996). Despite extremely degraded rearing habitat, Toppenish and Simcoe summer steelhead continue to persist. 

Toppenish Creek and Satus Creek steelhead have suffered serious declines in numbers since reservation population monitoring began in 1988. Nearly all of the remaining reservation production is in Satus Creek, but natural factors account for little or none of the difference between the two watersheds. Arguably, irrigation has contributed greatly to the precipitous decline of Toppenish/Simcoe steelhead.  In fact, Toppenish Creek was estimated to have produced more steelhead than Satus Creek as recently as the 1950's. Local problems mirror the coast-wide decline in steelhead populations that have occurred in recent years. Middle Columbia ESU summer steelhead were listed as Threatened under the Endangered Species Act (ESA) in March, 1999. Yakama Reservation steelhead are important drought-adapted stocks whose interaction with hatchery fish has been kept to a minimum.  These populations should therefore be protected with maximum effort.

Proposed Solution

Our hypothesis is that restoration of a “natural” discharge regime will recharge the entire stream ecosystem and support those food-webs basic to the survival of all life stages of steelhead (Hynes, 1970; Vannote et al., 1980; Stanford and Ward, 1988; Ward, 1989; Ward and Stanford, 1996; Stanford and Ward, 1993; Allan, 1995; Stanford et al., 1996; Poff et al., 1997;). This hypothesis is inherent to reaches dewatered annually by diversions, but is also applicable to those reaches that experience extreme discharge fluctuations as a function of irrigation practices (withdrawals and additions to and from the natural channel).  In addition to providing conditions conducive to the regrowth of native vegetation, this project would provide in place mitigation for steelhead. This project would protect prime spawning and rearing habitat, and could restore juvenile steelhead to previously underutilized reaches of project streams affected by unsatisfactory water quantity and quality.  

An important underpinning of this project is the concept that instream flows, necessary to sustain aquatic species assemblages, are also vital to the maintenance of entire riparian ecosystems.  Our plans to monitor the aquifer associated with of a 5-mile dewatered reach of Toppenish Creek will provide valuable insight into the flux of surface water and its associated shallow groundwater.  This information could be vital to understanding placement and timing of groundwater substitution for irrigation supply, given a properly functioning annual cycle of recharge.

Approximately 70% of the 2,000 acres under the Toppenish-Simcoe Unit are held in tribal trust status while fee patent owners control the remainder.  The majority of lands in the affected area are under the control of the Yakama Nation, so there exists an excellent opportunity for substitution or purchase of idle lands.  If the acreage involved was higher and the percent of affected land in tribal trust lower, this project would be much more difficult to accomplish.  In addition, acreage under this demand system has declined during the 1985-1995 drought season. Although the reasons for this decline are not fully known, we hope to capitalize on the opportunities to acquire land and water. By understanding irrigated agriculture in the Project Area, we can formulate innovative methodologies and strategies to fix problems.

This project is part of an effort throughout the watershed to define the socioeconomic, cultural and natural uses of lands and water.  Four years of valuable work will have been completed with only three years of BPA funding, and a sizeable database is in development.  The data gathered and experience gained by Project personnel is already paying dividends and will provide the decision base for future project tasks.  The main consequence of an additional year or years of non-funding for this project will leave unfinished the beginnings of a productive effort to secure favorable streamflow for the survival of a genetically distinct population of Mid-Columbia ESU summer steelhead.

c. Rationale and significance to Regional Programs
1994 Fish and Wildlife Program (FWP)

The Yakama Nation’s current watershed projects were first developed using information resulting from 20 years of fisheries evaluations in the Yakima Subbasin.  Our experience led to primary authorship of the Yakima Subbasin Plan and leadership of the YKFP.  The long-term goal of the Yakama Nation is to restore salmon and steelhead to harvestable levels, while maintaining the genetic integrity and adaptability of populations.  We see this as inseparable from the system-wide goal of the 1994 FWP: a healthy Columbia River basin 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” (2.1).  

This Project, its methodologies, tasks and ultimate goals, responds either directly or indirectly to the following FWP measures:

· Measure 7.1B Conserve Genetic Diversity  By returning perennial flow to dewatered reaches of Toppenish and Simcoe Creeks, we can utilize miles of rearing habitat and augment the number of steelhead in the basin without hatchery supplementation. Mitigation would occur in place.  Analyses have shown Toppenish basin steelhead to be genetically dissimilar from other Yakima subbasin stocks, so genetic conservation of these fish should be a high priority.
· Measure 7.6A Habitat Goal, 7.6B Habitat Policies, 7.6C Coordinated Habitat Planning, and 7.6D Habitat Objectives  Habitat protection and improvement are proximal goals of this project aimed at achieving the ultimate goal of increasing the number of Toppenish basin steelhead.  In order to complete the tasks and achieve the objectives of the Project, we will need to coordinate planning between private landowners, other Tribal Programs, and state and federal entities on the Reservation.  This Project is aimed specifically at securing tracts of land and water for return to instream purposes, both directly and indirectly meeting Habitat Objectives.  Other efforts in the basin aim to remedy certain physical habitat problems and our Project hopes to find ways to provide instream flows without imposing harm to landowners.
· Measure 7.7 Cooperative Habitat Protection and Improvement with Private Landowners  After we have collected and analyzed all sociological, physical and biological data (delivery and drainage system discharge, fisheries surveys, land status and ownership, cropping patterns, etc.), we will be able to complete a Project Management Plan that prioritizes lands and water for acquisition.  Private landowners will then be contacted accordingly to attain Project objectives.  If purchase is not an option, we hope to convince landowners to tailor diversions so that a more natural runoff regime is seen in Project streams.  In doing so, we hope that shallow alluvial aquifers will recharge, providing baseflows for the riparian ecosystem and all associated cultural, biological, and irrigation interests.  Landowner cooperation will be easier to achieve if we have a thorough, competent, and complete understanding of the system on which to base our desired management changes.
· Measure 7.8G Instream Flows for Salmon and Steelhead and 7.8H Water Conservation  These two measures, especially as related to this Project, warrant combined discussion.  We propose to find innovative ways to leave water instream to help maintain aquatic species and ecosystems, especially steelhead.  Through identifying water conservation and substitution opportunities, we hope to provide late spring and summer instream flows.  However, we are also applying the hypothesis that overbank flows and the preservation of a “natural” runoff regime are important as “ecosystem” instream flows.  In order to accomplish the task of distributing spring freshets across alluvial floodplain reaches, we will approach landowners to change diversion timing, and rely on other activities in the basin to affect structural changes in floodplains that inhibit vertical and lateral connectivity.

Yakima Subbasin Summary

Completed in the spring of 2000, the Yakima Subbasin Summary (YSS) provides a wealth of information on the terrestrial and aquatic resources of the Yakima basin.  In addition, the YSS also provides numerous goals, objectives and needs for the fish and wildlife of the basin.  The following section will summarize how those YSS will be supported by the goals, objectives and tasks of the Toppenish-Simcoe Instream Flow Restoration and Assessment Project.

YSS Goals, Objectives and Strategies


The overall goal of the YSS is “to protect, restore and enhance fish and wildlife and their habitats in the Yakima subbasin to provide ecological, cultural, economic and recreational benefits” (YSS, 2000).  In carrying out the goals and tasks of the Toppenish-Simcoe Project, we hope to meet a number of those outlined in the YSS.  As previously stated, the simple overriding goal of this Project is to restore instream flows to dewatered streams in the Toppenish basin.  It is our hypothesis that an understanding and restoration of the natural “plumbing” of Toppenish basin streams and their associated aquifers will, in turn, provide benefits to the aquatic and terrestrial ecosystem that will undoubtedly foster normative and natural ecological and cultural values.


In the interest of space, we will outline how the tasks and objectives of this Project correlate to specific goals, objectives and fish and wildlife needs outlined in the YSS.  For further elaboration, the reader is encouraged to consult the Yakima Subbasin Summary, found on the web at www.cbfwa.org/files/province/plateau/subsum.htm.

Goal 1. Maintain and protect existing high quality habitat areas (and the native

populations inhabiting those areas).  The status and extent of native fish assemblages throughout the basin has been relatively well defined by Project activities to date.  As such, we have discovered that certain target reaches are vital to every life stage of steelhead and the ecosystem that supports them.  This Project aims to maintain and protect both aquatic and terrestrial habitat by instream flow management, and terrestrial habitat acquisition and management.  In addition, we hope to change diversion scenarios that adversely impact discrete life stages of salmon and steelhead, thus protecting vital life-stage linkages.


Objective 2 Reduce and prevent future anthropogenic impacts from riparian

and wetland development, roads, agriculture and forestry.  Land acquisition, instream flow restoration and diversion management are Project tasks that serve to support this objective.  By acquiring vital lands, we can ensure management strategies that produce positive effects to the ecosystem.

Objective 3 Maintain and restore habitat for all salmon and steelhead

throughout their historic range.  The primary habitat maintenance and restoration mechanism of this Project is restoring instream flow to reaches diverted dry for irrigated agriculture, without adverse impacts to those individuals who rely on water supplies for their well-being.  Securing favorable flow conditions are among the first steps necessary in ensuring successful anadromous fish maintenance and restoration.

Objective 5 Continue mapping and collecting habitat information on Yakima

watershed.  GIS and other mapping tools are integral to the design and implementation of this Project.  We are currently developing and constantly refining a Project GIS that will serve as both in informational and management decision tool.  In addition, we will maintain a database of riparian condition, fisheries and discharge data for Project Area streams.

Goal 2. Restore degraded areas, and return natural ecosystem functions to the

subbasin.  Restoring instream, normative flows is a prime mechanism to ensure natural ecosystem functions in any stream system.  This is the primary goal of this Project.


Objective 1 Increase flows in specific sections of the basin especially during

times when anadromous fish are present.  Before this objective can be fully 

realized, a complete and accurate understanding of the flow regime and life history characteristics of basin species must be gained.  We are understanding those relationships, and will use that knowledge in future management and restoration strategies.

Objective 2 Maintain and restore habitat necessary for sustaining critical life

history stages including spawning, rearing and migration.  Reaches impacted by irrigated agriculture are critical to every life stage of Project area salmonids.  Our goals and objectives are designed to meet this objective, almost to the letter.

Objective 4 Reduce water temperatures in specific sections of the basin,

especially during times when anadromous fish are present.  Securing favorable instream flow conditions is a critical step in assuring favorable water temperatures.

Objective 5 Identify areas appropriate for habitat restoration.  Our GIS and field methods are geared toward understanding the natural and anthropogenic system, thus leading to a habitat restoration strategy.

Objective 6 Secure for restoration key habitats through purchase, easement,

lease or other appropriate means.  Land acquisition, through either purchase or lease, is a vital component of this Project.

Objective 7 Restore degraded terrestrial habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 8 Restore degraded wetland and riparian habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 9 Implement long-term monitoring on restoration sites.  Lands and diversion scenarios that change status as a function of Project activities will be continually monitored to understand previous management actions.  These data will feed into a decision support and adaptive management system that will guide future management activities.

Goal 3. Restore, maintain, and enhance fish and wildlife populations to sustainable

levels and also, when applicable, harvestable levels.  We have begun to understand the critical aquatic and terrestrial habitat linkages that support viable salmonid populations.  A critical assumption of this Project is that by restoring instream flows to desiccated reaches and managing the interaction between stream reaches and their underlying aquifer we will realize sustainable salmonid ecosystems.  By restoring and maintaining the riparian corridor, we hope to foster conditions suitable for native wildlife and vegetation.


Objective 9. Monitor and evaluate the diversity and productivity of steelhead

stocks/runs and their habitats.  The YKFP is a wonderful vector for supplementing wild salmonid populations in the Yakima subbasin.  It is our hope that data gathered under this Project will serve to help guide the future activities of that vital Project.

Objective 17 Assess and monitor populations.  The primary feedback data allowing evaluation of this Project is spawning surveys, smolt outmigration relationships, and evaluation of rearing conditions and numbers.  Yearly monitoring activities will allow us to evaluate the benefits of management implications enacted as a function of BPA funding for this Project.

Objective 18 Write recovery plans for species requiring such action.  Project data have already proven invaluable to the Wapato Irrigation Project Biological Assessment, already underway.  Our data and understanding of the system will undoubtedly also be vital to developing recovery plans for listed species in Project 

streams (steelhead). 

Goal 4: Increase the information and knowledge needed to restore and manage fish,

wildlife and their habitats.  Prior to BPA funding, the status and extent of native fish and wildlife populations in the Project area was not well known.  We are beginning to have the tools necessary to properly restore and manage fish and wildlife populations and their habitats.


Objective 1 Develop and use methodologies to monitor changes in habitat,

water quality, and fish and wildlife populations.  This project outlines a well-defined and scientifically valid set of objectives and tasks to monitor habitat and water quality for aquatic, terrestrial and hyporheic ecosystems.

Objective 3 Develop and use information systems to inform the public and

interested managers throughout about information developed in

the Yakima Subbasin.  The products of this Project are intended to be part of a greater whole that leads to an overall betterment of aquatic, terrestrial and hyporheic habitats in the Yakima basin.  We will make available any and all pertinent data via public access venues, namely the YKFP website that will be up and running at the end of July (www.ykfp.org).

Objective 13 Increase understanding of how individual decisions and actions

effect fish, wildlife and their habitats.  Project structure dictates constant feedback between data collection and management activities.  We hope to adaptively evolve our philosophies as a function of past experiences and actions.

YSS Fish and Wildlife Needs


Restore/preserve floodplain connectivity.  We feel that this Project is uniquely equipped among tributary projects in the Yakima subbasin to define and restore floodplain connectivity.  We have installed 20 piezometers and continue to monitor groundwater elevation and hyporheic communities in a dewatered alluvial fan reach of Toppenish Creek.  At the writing of this document, no other such capacity is afforded to any other project on a stream tributary to the Yakima River.  We hope to be able to work cooperatively and academically with Dr. Jack Stanford on his projects currently underway with funding from the Yakima River Basin Enhancement Project (YRBWEP) through the Upper Columbia Area Office of the US Bureau of Reclamation.


Restore normative flows, water quality, ecological interactions, riparian communities and watershed function to basin streams.  The body of literature and knowledge that serves as the theoretical underpinning of this project centers on understanding and restoring the normative flow regime of a given system (refer to Section h. References).  In keeping with the normative concept, we must also define the socio-political sideboards of the system to work within the range of possibilities.  Careful examination of the objectives and tasks of this Project (Section f. Proposal objectives, tasks and methods) will reveal that we have intended to do just that.  The reader is also encouraged to read Section b. (Technical and/or scientific background) of this document for a more complete discussion of this topic.  


Restore access to historical production areas to all life stages of resident and anadromous populations.  We have reviewed available historic documents to define previous ranges, and have collected contemporary data to determine similarities and differences.  We are now enabled to draw upon the toolbox of management and restoration techniques to facilitate restoration of native fish and anadromous species.  In addition, we have “wired in” adaptive management loops fed by monitoring that will allow us to do the best we can for said stocks.


Protection and restoration of native fish and wildlife populations by increasing or maintaining productivity.  Restoring instream flows to miles of stream will provide habitat vital to all life stages of native fish and wildlife populations, and will, at the very least, maintain productivity.  It is entirely correct to assume that providing favorable flow conditions throughout an entire stream system will, in the future, even increase productivity.  In addition, we are understanding and encompassing the range of ecosystem variables that support an entire aquatic “food web” by monitoring alluvial aquifers and their hyporheic inhabitants.


Data management, technical support, education and training.  This project will provide data and technical support to a variety of efforts in the subbasin.  Project products will be available at the YKFP web site, and we have already had numerous interactions with Tribal, private and public school children to plant the seeds of understanding for generations to come.


Terrestrial and aquatic Habitat.  The goals, objectives and tasks of this project are not centered on understanding and restoring one component of an ecosystem.  We are attempting to define the range of variables necessary for the restoration and enhancement of entire ecosystems so that all values can be realized.  This statement applies to wildlife, cultural and social values as well.

2000 FWP


The 2000 FWP differs from the 1994 FWP in that specific, enumerated measures are not specifically outlined.  However, the four overarching objectives of the 2000 FWP directly relate to the goals, objectives and tasks of this Project:

· A Columbia River ecosystem that sustains an abundant, productive and diverse community of fish and wildlife.  As previously stated, this Project hopes to define the needs and the ecosystem, act accordingly, and learn from past actions.  In addition, the steelhead of the Toppenish, Ahtanum and Satus basins have been shown to be genetically dissimilar to one another, and each has experienced little interaction with hatchery stocks.  Protecting their inherent ecological diversity is vital in assisting the NWPPC in meeting this objective.

· Mitigation across the basin for the adverse effects to fish and wildlife caused by the development and operation of the hydrosystem.  We are attempting to provide habitat for all life stages of aquatic and terrestrial species assemblages so that population goals can be met.

· Sufficient populations of fish and wildlife for abundant opportunities for tribal trust and treaty right harvest and for non-tribal harvest.  Because this project centers on Yakama Reservation streams, we are fulfilling this objective in the heart of a Treaty Tribe’s homeland.  The YN shares this objective with the NWPPC.

· Recovery of the fish and wildlife affected by the development and operation of the hydrosystem that are listed under the Endangered Species Act.  Mid-Columbia ESU steelhead are present in Project streams.  The scope and goals of this Project will directly serve to aid the recovery of these fish listed as Threatened under the Endangered Species act in March, 1999.


In addition to the overarching objectives of the 2000 FWP, this Project also serves to meet various Biological and Environmental characteristics and objectives listed in the FWP and its Technical Appendix.  The relationship of this Project to those objectives and characteristics is handled in better detail in previous paragraphs detailing relationships with the Yakima Subbasin Summary.  Because the overlap between these objectives and characteristics is so similar between information presented from and explained with respect to the Yakima Subbasin Summary, the reader is encouraged to read the Technical appendix (www.nwcouncil.org/library/2000/2000-19/techappendix.pdf).

2000 FCRPS Biological Opinion


Numerous Reasonable and Prudent Alternatives (RPA) listed in the December 21, 2000 National Marine Fisheries Service Biological Opinion on operation of the Federal Columbia river Power System directly relate to the goals, objectives and tasks of this Project.  Among those are:


Action 150: In subbasins with listed salmon and steelhead, BPA shall fund


protection of currently productive non-Federal habitat, especially if at risk of


being degraded, in accordance with criteria and priorities BPA and NMFS


will develop by June 1, 2001.  This Project centers on streams with listed


steelhead.  Previous efforts have shown portions of their habitats to be severely


degraded, and other portions are at risk unless BPA funding is received to gain


control and enact protection strategies.



Action 151:  BPA shall, in coordination with NMFS, experiment with



innovative ways to increase tributary flows…  This Project seeks to define



ways to increase streamflow in a very innovative manner—restore normative



ecosystem conditions to provide groundwater storage so that baseflows can be



increased at water and population-limiting times of the year.  In essence, part of



what we are hoping to do is to use a reservoir system that is waiting and primed



for storage—an alluvial aquifer that provided stable cool flows for millennia until



anthropogenic impacts significantly impaired a fragile relationship.

d. Relationships to other projects 
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Figure 2. Typical Toppenish Creek summer steelhead habitat below diversions, August 1998

 

 This project builds on efforts in adjacent watersheds (Figure 1). The Yakama Nation, through its part in the Yakima River Basin Water Enhancement Project (YRBWEP), and by implementing the Satus Creek Watershed Restoration Project (199603501) has acquired equipment and expertise in water and fisheries monitoring that will be useful to this venture.  An overriding goal of each of these projects is to decrease watershed fragmentation and provide for connected systems that more closely mimic natural watershed hydrologic function, species assemblages, vegetation, and cultural values.  


A cooperative relationship with the Yakima-Klickitat Fisheries Project (YKFP) will enable us to use salmonid passage timing, species and number data collected from the monitoring windows in Prosser and Roza Dams.  These data are vital to estimate steelhead populations in reservation streams.  YKFP personnel will read scales collected from screwtrap operations, thus providing age, growth and smoltification information.  In addition, YKFP resources are being used to determine the DNA composition of smolts captured at the Toppenish screw trap during the 2000 and 2001 outmigration seasons.

This project is tied most closely to the Ahtanum Watershed Assessment Project (199901300).  The flow-related problems in these adjacent watersheds are similar, which dictates similarity in analytical approaches.  As such, lessons learned on the Toppenish-Simcoe Project will enhance the overall effectiveness and success of the Ahtanum Project.

The Restore Upper Toppenish Creek Watershed Project (199801300) addresses watershed issues that affect streamflow into area covered under this proposal.  There are numerous problems in the upper Toppenish Creek watershed that directly affect the quality, timing and quantity of water entering this Project.  In addition, personnel from this project are integral in helping us complete steelhead spawner surveys, the most important performance indicator of the Project.  

The Yakama Nation Riparian/Wetlands Restoration (199209200) has developed a land acquisition and management system that will benefit the project covered under this proposal.  Acquiring on-Reservation lands can be a complicated process, and 199206200 is vital to this Project if our acquisition component will succeed.

e. Project history (for ongoing projects) 
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Figure 1.  

Approximate location of 
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-
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within the boundaries of 
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and their 

relative position and extent in the 

Yakima Subbasin
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Since the inauguration of this project in March 1998, we have amassed a body of fisheries, irrigation, discharge, mapping and ecological knowledge that did not previously exist for the fisheries and aquatic resources of the Toppenish basin.  As such, we have been able to develop a relatively competent understanding of the interactions of fisheries and aquatic habitat and irrigated agriculture throughout the project area.

Steelhead spawning surveys had not been completed in the basin with much efficacy until this Project was funded.  Table 1 illustrates the results of those surveys to date.  In addition, survey results are integral in helping us define the magnitude and movement of juveniles throughout reaches of Toppenish basin streams impacted by diversion or drainage for irrigated agriculture.  The status of Reservation steelhead serves as our single most important performance indicator. 

Field data sufficient enough to develop a water budget for the Toppenish-Simcoe Unit of the Wapato Irrigation Project (WIP) have been collected since March 1998.  We have maintained weekly discharge measurements at over 35 transects since the beginning of the project (Figure 1).  With these data, we are building a competent model of water use within the project area.  Discharge gaging sites, redd locations, Project watercourses, crop coverages, fish population census data, temperature data collection locations and land ownership information have been incorporated into the Project GIS.  The GIS is currently integrating layers collected through other funding sources on the Reservation.  Data ground-truthing continues, and GPS equipment is used as necessary to fill in gaps and improve the quality of the GIS.
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Figure 2.  Stonefly nymph 

extracted from 

piezometer

 

approximately 0.75 miles from

 

Toppenish Creek.

 

Historic surface water records, in short supply, have been statistically analyzed to gain insight into stream discharge duration and frequency.  These data will be vital to the development of a time-series model that accounts for natural streamflow variation, diversion and streamflow contribution to groundwater.  Valuable biological data have also been gathered, enabling us to describe the nature and occurrence of salmonids within the Project area on a seasonal basis.

To determine the direction and magnitude of shallow alluvial groundwater flow, we installed 20 piezometers in the dewatered alluvial fan reach of Toppenish Creek.  Piezometric groundwater surface will allow us to model the fate of streamflow as it is lost to groundwater at the beginning of the summer.  In addition, all wells are pumped for macroinvertebrate samples to judge the baseline health of the hyporheic community and to evaluate the effects of future flow restoration.  Early interactions with Dr. Jack Stanford, renowned hyporheic ecologist, indicate that we may have found a new species [image: image6.wmf] 
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Table 1.  Summary of BPA

-

funded steelhead surveys in the Toppenish basin since 

Project inauguration in 1998.

 

of groundwater-obligate stonefly (Figure 2).  Defining surface-groundwater interactions along Toppenish Creek will provide vital information for our decision support system and aid in restoration efforts along other streams with similar problems.  Figure 3 illustrates data collected from a well installed with Project funds in cooperation with a Bureau of Reclamation drilling crew from Boise, ID.  The well is roughly 0.5 miles from Toppenish Creek, and understanding the seasonal relationships between surface flow and the underlying aquifer will help us dissect the complex nature of diversion, irrigated agriculture, aquifer recharge and the response of the hyporheic food web so vital to native aquatic species assemblages.
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We are now developing a Project Management Plan, the pinnacle of our data collection efforts.  At the writing of this document, we are moving to lease 232 acres of land with water on Simcoe Creek.  Prior to BPA funding of this project, the mere existence of such a diversion was unknown.  Once these tracts of land are under Project control, approximately 5cfs of water will be returned to a prime reach of steelhead rearing habitat on Simcoe Creek.  Completion of the Project Management Plan, subsequent approval by the YN Tribal Council, and continued BPA funding will allow us to perform the same task across the Project area, improving habitat conditions for Mid-Columbia ESU steelhead as we go.


We may be slightly behind schedule with respect to the Project Management Plan due to a number of factors.  The WIP, in response to the listing of steelhead as Threatened under the Endangered Species Act (ESA) in March 1999, changed operations during the 2000 irrigation season to allow previously diverted flows to remain instream.  This operational philosophy was an outstanding opportunity to understand the fate of water and steelhead below a primary diversion in the Project area on Toppenish Creek.  As such, we intensified our discharge measurements to a daily basis in some portions of the basin in order to gain insight into the relationship of streamflow and the underlying shallow alluvial aquifer in a reach of Toppenish creek that is usually diverted dry and has been for nearly 100 years.  In addition, we intensified our study of steelhead in remnant pools, and salvaged fish as necessary.  However, this dedication of personnel throughout the summer left no latitude for other field and office duties, and we fell behind a bit on office tasks. At the writing of this document, we are working hard to catch up with data entry and analysis and continue development of the Project Management Plan.
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Figure 4.  Smolt movement at the Toppenish screwtrap during the 2000 

outmigration season.

 

Toppenish Creek Steelhead Smolt Outmigration Numbers

25 January to 15 June, 2000

0

20

40

60

80

100

120

140

25-Jan

08-Feb

22-Feb

07-Mar

21-Mar

04-Apr

18-Apr

02-May

16-May

30-May

13-Jun

Date

Number of Smolts

Daily STHD Smolt Count


We began operation of a 5-foot screwtrap below the confluence of Toppenish and Simcoe Creeks to enable us to define the timing and age structure of steelhead smolts outmigrating the basin.  Figure 4 illustrates this relationship. Knowledge of the outmigration timing of basin steelhead is integral in deciding diversion strategies, especially in low water years when high diversion rates at the wrong time of the year can seriously hinder smolt passage and adult upstream migration.


Finally, FY2001 saw the receipt of funding for land acquisition-the first time this has occurred in the life of the Project.  Although we have requested such funding since the inception and inauguration of the Project, we have never been successful in receiving such monies.  We look forward to having funds available to acquire lands and water as they become available, and are hopeful that aquatic resource assemblages will reap the benefits.

f. Proposal objectives, tasks and methods
Project Objectives, Tasks and Methods

Planning and Design

Objective 1:
Adaptively update and Finalize Project Management Plan.


Task 1a.  Update Project water model with most recent discharge data.  We continue to collect discharge data at key sites throughout the Project Area.  The total number of discharge transects has declined over the years, but we continue to collect data at sites affected by diversion and/or augmentation.  In addition, any changes in the land base within the Project that can in turn change the water budget are investigated accordingly.  These data must be keypunched and added to the discharge database.    



Task 1b.  Update Project GIS with any new land status, delivery and drainage feature, orthophotos, district maps and non-YN coverages.  As other Programs and research efforts within the Yakama Nation, WA State and US progress in their endeavors, new and useful information oftentimes becomes available.  We continue to share our information with these same entities, as well as incorporate their data into our products.  We have recently begun analyzing Landsat Thematic Mapper Imagery to further analyze the location and extent of irrigated agriculture in the basin.  As such, our Project GIS evolves dynamically as new data become available.


Task 1c.  Calibrate water budget model with newest data.  As we analyze and distill our discharge data, we continue to calibrate our project water budget/model so that it accurately depicts/predicts water flux in the Project Area and can continue to be a useful tool in analyzing water and land acquisitions.

Task 1d.  Integrate most recent redd survey, smolt trap and fish census information to portray steelhead utilization and outmigrant timing in Project Area.  Fisheries and habitat data collection and analysis continually evolves.  As such, we augment our database and update the Management Plan to reflect our new knowledge.  Spawner surveys, screwtrap data and fish census data will continue to be collected throughout the life of the Project to determine Project success.

Task 1e.  Incorporate groundwater data from piezometers in alluvial aquifer reach of Toppenish Creek to provide further data for land acquisition decision support system.  Groundwater modeling has begun using water table data collected over the past 2 years.  We are beginning to see interesting relationships between shallow alluvial aquifer water movements and the timing, location and magnitude of streamflow.  These data will be important components of a decision support system for land acquisition.  In other words, a working knowledge of recharge-discharge relationships between Project streams and their underlying alluvial aquifers can help us target lands vital to the Project goal—restoring instream flow to dewatered reaches.

Task 1f.  Update land acquisition decision support system and target lands list with output of Tasks 1a-e above.  Tasks a-e above will provide information necessary in targeting those lands within the Project Area that will give us the “most bang for the buck” with respect to returning flows to Toppenish and Simcoe Creeks.  Obviously, those tracts of land with water currently diverted from either creek will be high on the list, but lands that have value with respect to groundwater recharge will also be of great value to the Toppenish-Simcoe aquatic ecosystem.  

Planning and Design Objective 1 Products: >  Ground-truthed GIS of Project land status, delivery systems, drainage systems and cropping patterns; descriptive/predictive water budget/model of Project area; fisheries and aquatic habitat database; qualitative groundwater/surfacewater model; decision support system for land/water acquisition; Project Management Plan.

Construction and Implementation:

Objective 1:
Implement Management Plan and Adaptive updates as they transpire.

Task 1a.  Approach Yakama Tribal Council for approval of Project

Plan by Tribal Council Resolution, and management support and

help in
disseminating Project scope and objectives to affected

landowners.  Approach Yakama Tribal Council for approval of

Management Plan, and help in disseminating its scope and objectives to

enrolled tribal members and private landowners within the Project

boundary.  Identify obstacles to Management Plan’s success to Tribal

Council and ask for approval of measures to ensure that water replaced

instream for aquatic and riparian ecosystems will remain instream with no

further consumptive use.  Actively pursue the acquisition of lands, as

outlined by Management Plan, by purchase and/or lease.

Task 1b.  Restore instream flow to dewatered Project streams by system modifications, water substitution, and land purchase or lease.  Drawing on the framework and logic of the Management Plan, we can intelligently decide on the best possible solutions for individual tracts of land within the Project area.  The “toolbox” we will be able to draw on for these solutions include water substitution from alternate adjacent sources, land purchase and/or lease, and system modifications to decrease use.

Construction and Implementation Objective 1 Products: >  Updated Management Plan; possible acquisition of land and water.
Operations and Maintenance:

Objective 1:
Work with YN Wildlife Program and BIA Realty to acquire leases or purchase lands.

Task 1a.  Prepare written justification for leases or purchase, assist

other YN and BIA personnel with lease/purchase agreements.

Task 1b.  Present any required background information to appropriate Council and colleagues.  Some leases or acquisitions may require unique management and/or legal scenarios.

Task 1c.  Maintain and enforce lease requirements.

Task 1d.  On lands purchased with Project funds, decommission withdrawal structures and work with other YN programs to inaugurate any restoration measures needed to return land to native state.  Other YN Programs will be contacted, on a case-by-case basis, to pursue appropriate restoration measures on leased or acquired lands.  For instance, the YN Wildlife Program has developed extensive knowledge on vegetative practices that replace non-native or invader species with native species. 

Objective 2:
Restrict diversion timing, where possible, to periods when discharge is not limiting to aquatic ecosystem health.


Task 2a.  Identify willing landowners to decrease or cease late spring-summer diversions to benefit fish and aquatic life (can hopefully be used in conjunction with Objective 3).  As identified in the Management Plan, certain diversions may have a definite effect on seasonal habitat availability and outmigration conditions.  We hope to work with diversion operators to decrease or cease their diversions during critical life-history periods to steelhead.  

Task 2b.  Monitor discharge in and around project watercourses affected by Task 2a to enforce Project goals.

Objective 3:
Substitute out-of-stream withdrawals with alternate sources.


Task 3a.  Work with BIA, YN and private landowners to develop plans for water substitution.  Possible methods to reach reduction in streamflow diversion include conservation, alternative irrigation sources, managed cropping routines that conserve water or capitalize on water-year strength, and conservation easements.


Task 3b.  Identify funding sources when monies are needed to develop substitute water sources.  As identified in 3a, opportunities exist to develop alternate water sources.  These opportunities may require funding sources outside of Project funds.


Task 3c.  Enforce water substitution scenarios and monitor compliance.  Site visits and discharge monitoring will be required to enforce agreements set up in this objective.

O&M Objectives 1-3 Products: >  Leased or acquired lands and water, agreements to

change or restrict diversion magnitude and/or timing, water substitution scenarios that

return discharge to Toppenish and Simcoe Creeks.

Monitoring and Evaluation:

Objective 1:
Monitor Project Area water budget.


Task 1a.  Measure watercourse discharge and temperature over time and space at key locations specified by O&M Objectives 1-3.


Task 1b.  Monitor Toppenish Creek alluvial aquifer by maintaining collection and analysis of piezometric groundwater surface data.

Objective 2:
Maintain database of channel and riparian condition.

Task 2a.  Assess channel morphology and condition as necessary pursuant to streamflow restoration efforts.  PFC index sites will be re-evaluated every other year to establish trends over time.

Objective 3:
Monitor aquatic ecosystem health and surface/groundwater species assemblages.

Task 3a.  Continue operation of 5-foot screwtrap to describe steelhead smolt outmigration timing and age structure as well as relative number of outmigrants per year.  The relative number, age structure and timing of smolts outmigrating from the Toppenish basin was wholly unknown until the spring of 2000 when we first operated a screw trap near the mouth of the system.  We are beginning to analyze our data from this effort.  Diversion timing decisions must include knowledge of this relationship (see O&M Objectives 2 and 3).  We will use a 5-foot screwtrap presently unnecessary to the YKFP to collect vital smolt data.  Cooperation with the YKFP will allow us to read scales collected from screw trap operation.

Task 3b.  Monitor numbers of returning steelhead adults by yearly spawning ground surveys and adult counts at Prosser and Roza monitoring windows.  Tasks 3a and 3b can be done in conjunction with activities and personnel from the Ahtanum Watershed Assessment Project (#199901300).  
Tack 3c.  Monitor Toppenish Creek alluvial fan hyporheic

macroinvertebrate community by continued pumping of

groundwater/macroinvertebrate wells and

collection/identification/enumeration of organisms.  Macroinvertebrate

samples from our well network will continue to be collected, thus allowing

us to judge spatial and temporal trends in the health of the hyporheic

community.  It is our premise that perennial flow in the dewatered reach

will foster a functioning, 3-dimensional ecosystem and increase the

stream’s ability to rear steelhead.  Continuing data collection in these

wells will allow us to gage the overall effectiveness of returning flow to

the creek and floodplain, with respect to the survival of steelhead and the

overall health of the ecosystem.

M&E Objectives 1-3 Products:  On-going database of smolt outmigration information,

spawning ground surveys, relative basin contribution from Prosser and Roza video

monitoring information, and hyporheic responses to flow management in the Toppenish

Creek alluvial aquifer.  Possible collaboration with Dr. Jack Stanford on peer-reviewed

scientific journal article.
g. Facilities and equipment
The facilities and equipment base of the Yakama Nation Fisheries Resource Management Program are sufficient to handle the scope and goals of this Project.  Program Projects work closely together, and share manpower and resources whenever possible.  The YN Fisheries Program is the largest Tribal Fisheries program in the United States, and has amassed years of experience in the minds of some of the most competent personnel in the Columbia basin.


This project has satisfied all of its foreseeable major equipment needs for the immediate future in the form of direct purchase or agreements with other Projects of the YN Fisheries and Wildlife, and Water Resources Programs.  We require yearly funding for GSA vehicle rental and mileage fees, as no Tribal vehicles are available.  In addition, building depreciation and utility fees must be acquired on yearly basis to pay for staff office space and resource usage.

h. References

Reference (include web address if available online)
Submitted w/form (y/n)

Allan, J.D. 1995. Stream ecology—Structure and function of running

waters. Chapman and Hall, New York, New York.
n

Busack, C, C. Knudsen, A. Marshall, S. Phelps, and D. Seiler.

1991.Yakima Hatchery Experimental Design.  Progress Report,  DOE/BP

00102. Bonneville Power Administration, Portland, OR.
n

Busby, P.J., T.C. Wainwright, G.J. Bryant, L.J. Lierheimer, R.S. Waples,

F.W. Waknitz and I.V. Lagomarsino. 1996. Status review of west coast

steelhead from Washington, Oregon and California.  NOAA Technical

Memorandum NMFS-NWFSC-27, Seattle, WA.
n

Hynes, H.B.N. 1970. The ecology of running waters. University of

Liverpool Press, Liverpool, England.
n

Poff, N.L., J.D. Allan, M.B. Bain, J.R. Karr, K.L. Prestegaard, B.D.

Richter, R.E. Sparks, and J.C. Stromberg. 1997. The natural flow regime: a

paradigm for conservation and restoration of river ecosystems. BioScience

47:769-784.
n

Stanford J.A., and J.V. Ward. 1988. The hyporheic habitat of river ecosystems. Nature 335:64-66.


n

Stanford, J.A., and J.V. Ward. 1993. An ecosystem perspective of alluvial

rivers: connectivity and the hyporheic corridor. Journal of the North

American Benthological Society 12:48-60.
n

Stanford, J. A., J. V. Ward, W. J. Liss, C. A. Frissell, R. N. Williams, J. A.

Lichatowich and C. C. Coutant. 1996. A general protocol for restoration of

regulated rivers. Regulated Rivers: Research and Management 12:391-413.
n

Ward, J.V. 1989. The four-dimensional nature of lotic ecosystems. J. North. Am. Benthol. Soc. 8, 2-8.


n

Ward, J.V. and J.A. Stanford. 1996. Ecological Connectivity in Alluvial River Ecosystems and its Disruption by Flow Regulation. Regulated Rivers: Research and Management, 11:105-119.


n

Vannote, R.L., G.W. Minshall, K.W. Cummins, J.R. Sedell, and C. E.

Cushing. 1980. The River Continuum Concept. Canadian Journal of

Fisheries and Aquatic Sciences 37(1):130-137.
n

Yakima Subbasin Summary, 2001.  Prepared for the Northwest Power Planning Council, Portland, OR. Laura Berg, editor.

www.cbfwa.org/files/province/plateau/subsum.htm

n

Section 10 of 10. Key personnel

Kale Gullett, Fishery Biologist II, ½ FTE

Email: gullett@yakama.com

Education

M.S. Rangeland Ecology and Watershed Management/Water Resource Management (Hydrology Emphasis), May 1996, University of Wyoming, College of Agriculture.

B.S. Zoology and Physiology/Fisheries Biology, May 1994, University of Wyoming, College of Arts and Sciences

Employer

Yakama Nation Fisheries Resource Management Program

Current Responsibilities  

Yakama Reservation Irrigated Area Biologist.  Research, management and restoration of stream ecology and fisheries resources Yakama Reservation streams; in-house Instream Flow Incremental Methodology (IFIM) technical experience base for recommendation and evaluation of Reservation instream flows; YN SOAC Representative; qualified Expert Witness, Stream Hydrology, Acquavella Adjudication; member of Toppenish Creek Corridor Enhancement Plan writing and technical team; evaluation of hydraulic effects of proposed riverine modifications; field, computer and technical assistance for other Program employees; Project Lead, Ahtanum Creek Watershed Assessment (BPA #199901300); report to YN Tribal Council and colleagues as required.

Employment History

Miller Ecological Consultants, Inc., Fort Collins, Colorado.

Research Technician, August 26, 1996 to December 1, 1996.  Assisted in Colorado River Squawfish (Endangered) radio telemetry project to determine late-summer microhabitat preferences for instream/passage flow determination.

USDA-US Forest Service Rocky Mountain Region Fish Habitat Relationships Unit, Laramie, Wyoming.

Research Associate I, May 11, 1996 to August 1, 1996.  Field and lab application of IFIM for completion of instream fishery flow recommendation reports to Regional Forester, Denver, CO.

University of Wyoming Department of Rangeland Ecology and Watershed Management and Wyoming Water Resources Center, Laramie, Wyoming.

Graduate Research Assistant, September 1994 to May 1996.  Evaluation of the relationship of fish habitat hydraulics to a region-wide habitat capability criterion.

USDA-US Forest Service Rocky Mountain Forest and Range Experiment Station, Laramie, Wyoming.

Research Fisheries Technician, summer 1992 and 1993. Collection of fisheries, habitat and hydrology data for Colorado River Cutthroat (sensitive) trout migration project.

Expertise
Education and applied experience mainly in the field of instream flow application and research, evaluation of riverine fishery hydraulics and habitat, hydraulic modeling, stream ecology and hydrology, watershed management and fisheries biology and management.

Publications
Gullett, K.A., T.A. Wesche, R.N. Schmal and W.A. Hubert. 2001. Comparison of salmonid habitat availability to streamflow characteristics in the central Rocky Mountains: Some insights for water resource decision-makers. Regulated Rivers: Research & Management, in preparation.

Gullett, K.A., T.A. Wesche and R.N. Schmal. 2001. Evaluation of the USFS Rocky Mountain Region 2 40% standard habitat capability criterion. USFS National Fish Habitat Relationships Unit Currents, GPO, Washington, D.C., in progress.

Wesche, T.A. and K. A. Gullett. 1996. Bypass (instream) fishery flow recommendations for Cow Creek below Overland Ditch Diversion, Colorado.  Completion report to Rocky Mountain Regional Forester, Denver CO, to fulfill Interagency Agreement #1102-0001-94-041 between the USDA-US Forest Service and University of Wyoming Cooperative Extension Service.

24

