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a. Abstract 
Ahtanum Creek was historically important for production of salmon and steelhead.  The creek and its southernmost tributaries form part of the north boundary of the Yakama Indian Reservation.  Spring chinook and coho are found in small numbers today; steelhead (Threatened, March 1999) smolts have been captured in the Project screw trap and have recently been observed spawning in upper tributaries.  Bull trout (Threatened, June 1998) have been found as far downstream as the lowermost major irrigation diversion. Water withdrawal, diking and channelization, grazing practices and residential development on the floodplain adversely affect the lower, largely agricultural portion of the watershed.  Streamflow is diverted from Ahtanum Creek is by both south-side (BIA-Wapato Irrigation Project (WIP)) and north-side (Ahtanum Irrigation District) users to grow a variety of crops.  Restoration of significant salmon and steelhead production in the watershed can be accomplished, but science-based strategies are needed for protecting streamflow, stream channels and floodplains.  We have mapped irrigated lands and water delivery systems, measured water discharge and temperature, compared water diversion and loss with on-farm water needs, and estimated the efficiency of irrigation water conveyance and use.  At the same time we have gathered historic and current data on stream channel condition, riparian function and salmonid populations. We have analyzed this data to determine how water use and riparian management in lower Ahtanum Creek may be limiting production of anadromous salmonids in the watershed as a whole, and have begun to determine the most effective measures for salmon and steelhead restoration.  After completing data analyses and the Project Assessment document in FY2002, we will begin to recommend restoration measures that could include improved irrigation facilities, land and water management changes, and purchase or lease of land and water rights sometime in FY2002.  

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

Ahtanum Creek drains a 171-square mile watershed (Foxworthy, 1962), discharging into the Yakima River just south of the city of Yakima (Figure 1). The creek and its southernmost tributaries form part of the north boundary of the Yakama Indian Reservation.  
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Figure 1.  Ahtanum Creek Watershed Assessment Project Area, showing major tributaries and 

diversion features.

 



The North and Middle Forks of Ahtanum Creek originate on 7,000-foot Darland

Mountain 30 miles west of Yakima, and join the smaller South Fork at Tampico 15 miles

west of Yakima to form Ahtanum Creek proper.  The Ahtanum Creek watershed is about

¼ the size of the neighboring Toppenish Creek and Satus Creek watersheds.  However,

gage records show that its annual runoff is over half that of the other two watersheds, and

its late-summer base flow upstream from irrigation diversions may exceed those of either

Toppenish Creek or Satus Creek over comparable periods of record.  Higher watershed

elevation and possibly geologic factors may account for Ahtanum Creek’s greater

baseflow, which in turn suggests significant potential for rearing salmon and steelhead.

Fishery Resources

Salmon and steelhead once migrated in large numbers to Ahtanum Creek.  Large fisheries on what must have been chinook salmon and steelhead were described by Catholic missionaries in the 1850s, and the Yakima Indian agent in 1867 mapped five traditional fishing sites on Ahtanum Creek and its North Fork (Tuck 1993).  Anadromous runs declined with the advent of large-scale irrigation.  At present, reintroduced coho are spawning in the lower mile of Ahtanum Creek, and juvenile chinook have been observed near the mouth of the creek.  At this writing, over 70 coho redds have been identified in the lower reaches of Ahtanum and Wide Hollow creeks.  An estimated 5,500 coho were estimated to have returned to the Yakima subbasin to spawn in fall, 2000 (B. Bosch, YKFP Data Manager, personal communication).  There is no recent information on steelhead escapement in Ahtanum Creek, although 11 steelhead redds were identified in the Ahtanum basin during BPA-funded spawning surveys completed in the spring of 2000.

Rainbow, cutthroat and bull trout are found in all three forks of Ahtanum Creek (Dominguez 1997; J. Matthews, YN, pers. comm.). In the summer of 1992 a 12-inch bull trout was captured by a WDFW biologist in a pool below the Bachelor-Hatton diversion dam, which is a short distance downstream from the Ahtanum Main diversion.  This suggests that Ahtanum bull trout may have fluvial traits, venturing at least four miles down the mainstem and past three major diversion dams during the irrigation season.

Irrigation Development  
The earliest records of irrigation in Washington come from the mission settlement along Ahtanum Creek in the 1850s.  By the 1870s riparian lands were extensively irrigated, especially on the north (off-reservation) side of the creek.  An Indian agent reported in 1891 that irrigation by whites had depleted Ahtanum Creek of water for supporting fisheries (Tuck 1993). Over-appropriation of Ahtanum Creek thus goes back more than a century.

In 1908 an out-of-court settlement allocated ¾ of the flow of Ahtanum Creek to north-side users, but in 1964 a federal circuit court decision in United States of America v. Ahtanum Irrigation District reduced the maximum flow that could be diverted north and allocated all flows that could be beneficially used to the south- (Reservation-) side users after July 10 each year.  The postwar development of groundwater resources observed by Foxworthy (1962) accelerated after the 1964 decision as north-side users sought to replace water diverted from their lands.

Today three districts encompass about 8,000 acres of land irrigated from Ahtanum Creek.  The creek is dried up from June through October for several miles below the two largest diversions.  During the off-season, creek water is turned into north-side canals (actually distributaries of Ahtanum Creek) to recharge the alluvial aquifer.  The flow of Ahtanum Creek is therefore depleted by both surface diversions and well pumping.

The WA State Legislature granted Ahtanum Irrigation District funding in 1998 to evaluate the construction feasibility of the Pine Hollow Reservoir Project, an off-channel irrigation impoundment.  A private contractor to the Ahtanum Irrigation District (AID) finished the constructibility review in fall, 1999.  YN staffs are currently developing a scope of work and drafting a contract with the WA State Department of Ecology to perform biological and cultural assessments of lands and water associated with the Pine Hollow project.  A possible feature of this project could be instream flow augmentation to the reach previously described that dewaters annually.  Although this project could complicate management issues, there exists the possibility for substantial information sharing.

The Ahtanum Main Canal, which serves most of the Reservation lands irrigated from Ahtanum Creek, was screened in 1930, but this screen fell into disrepair.  In the last few years, the Bureau of Reclamation has constructed fish screens with Bonneville funds at the four largest irrigation diversions in the Ahtanum Creek drainage.  This project (9107500) eliminates the most significant cause of smolt mortality at these four locations.

The Ahtanum Creek watershed is part of the current Yakima River Basin adjudication process, Department of Ecology v. Acquavella et al., which began in 1977.  The presiding judge, in his March 1, 1995 final order regarding treaty reserved water rights decreed that the Yakama Indian Nation has a time-immemorial yet diminished right for instream flow “necessary to maintain fish life” in Ahtanum Creek, as determined by the Bureau of Indian Affairs.  The BIA has delegated its trust responsibility regarding fisheries management to the Yakama Indian Nation, and would look to the YN for advice on instream flows.  The U.S. Fish and Wildlife Service and the Yakama Nation have modeled habitat-discharge relationships using IFIM for three locations along Ahtanum Creek, but instream flow requirements have not been established at this writing.

Other Issues  
The broad irrigated floodplain surrounding the lower 30 miles of Ahtanum Creek is heavily grazed by livestock.  Exurbia is encroaching on the Ahtanum valley as well, bringing its own problems of groundwater use, pesticides and septic effluents.  Since the 1996 flood in the Ahtanum Valley, citizen pressure to channelize and dike Ahtanum Creek has increased.  Such unconfined stream reaches are critically important, however, in detaining floodwaters while providing habitat for juvenile salmonids and a variety of wildlife species.

A Washington Department of Natural Resources-sponsored  watershed analysis is nearing completion for the North and Middle forks of Ahtanum Creek upstream from the irrigated area.  This analysis, developed by landowners, resource agencies and the Yakama Nation, prescribes measures to reduce mass wasting and erosion/deposition, and to increase shading and wood recruitment to creek channels.  A complementary assessment tailored to downstream problems is needed to begin to restore fish and wildlife populations in the whole Ahtanum watershed.


A consequence of non-funding for this project is the non-completion of a watershed assessment in a part of the basin where one is vitally needed.  As previously mentioned, an upper watershed assessment is practically complete.  Our efforts would provide for a total assessment of a watershed that currently supports fisheries values important to the Yakama people, and the general public.

c. Rationale and significance to Regional Programs
The long-term goal of the Yakama Indian Nation is to restore salmon and steelhead to harvestable levels, while maintaining the genetic integrity and adaptability of populations.  The Yakima Subbasin Plan outlined in Volume II, Wy-Kan-Ush-Mi Wa-Kush-Wit, establishes an adult spring chinook return goal of 26,300 compared to an average of 4270 for 1986-1990 in the entire Yakima subbasin.  The summer steelhead adult return goal is 29,700 compared to 2150 for 1985-90 in the subbasin.  This will involve restoring terrestrial and aquatic habitat to conditions capable of supporting all freshwater life history stages of summer steelhead.

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:

· FWP 7.6A  Habitat Goal: Protect and improve habitat conditions to ensure compatibility with the biological needs of salmon, steelhead and other fish and wildlife species.  Pursue the following aggressively. 7.6A.1
Ensure human activities affecting production of salmon and steelhead in each subbasin are coordinated on a comprehensive management basis.  This project is the first attempt at objective fact gathering with the intent of restoring anadromous fish populations in Ahtanum Creek. The fisheries habitat problems in the Ahtanum Creek watershed are complex, and we intend to use watershed analysis as a framework for ensuring that future actions are complementary and effective.

The Yakama Nation is currently developing techniques under the Toppenish-Simcoe Project (see below), which will be applied to the Ahtanum watershed.  The first four objectives listed in 7b. below address steps 3 and 4 of the Federal process.  This structure reflects the fact that general characterization and identification of issues and key questions has already occurred.  The NPPC’s Yakima Subbasin Plan, locally-derived RASP (Regional Assessment of Supplementation) models, and documents developed in the Department of Ecology v. Acquavella et al. case all support the assumption that irrigation withdrawals followed by floodplain development are the major issues that would drive analysis of the mainstem reach of Ahtanum Creek.

This project builds on efforts in adjacent watersheds. The Yakama Indian Nation, through its part in the Yakima River Basin Water Enhancement Project, and by implementing the Satus Creek Watershed Restoration Project (199603501) and the Toppenish-Simcoe Instream Flow Restoration Project (199705300) has acquired equipment and expertise in water and fisheries monitoring that will be useful to this project.  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.

· 7.6A.2
At a minimum, maintain the present quantity and productivity of salmon and steelhead habitat.  Then, improve the productivity of salmon and steelhead habitat critical to recovery of weak stocks.  Next, enhance the productivity of habitat for other stocks of salmon and steelhead.  Last, provide access to inaccessible habitat that has been blocked by human development activities. Ahtanum Creek is part of the historical range of Yakima spring chinook.  The creek could provide additional habitat as the population expands geographically under the supplementation program begun by the Yakima Fisheries Project (8812001 et al.) with broodstock collection in 1997.  Good-quality spawning and rearing habitat is available upstream from the agricultural part of the Ahtanum Creek watershed, but it is necessary to reconnect upper and lower Ahtanum Creek so spring chinook can ascend the creek.  Coho already use the lower mile of Ahtanum Creek where upwelling keeps flow perennial in spite of the upstream diversions.


The Yakima/Klickitat Fisheries Project may not rear steelhead in the foreseeable


future; managers will have to rely on habitat improvement to boost juvenile


survival rates.  The Ahtanum Creek watershed is contiguous with the Satus Creek


and Toppenish Creek watersheds that together produce about half of all Yakima


Subbasin steelhead.  Besides its proximity to Satus and Toppenish creeks,


Ahtanum Creek, as discussed earlier, has natural flow characteristics more


suitable for supporting stream-type juvenile
life histories characteristic of


steelhead, spring chinook and coho.  The Phase II screening projects also

 
discussed earlier are predicated on the restoration of anadromous salmonid


populations in Ahtanum Creek.

· 10.5A Study and Evaluate Bull Trout Populations  The YN has made no concerted effort in the past to address the status and extent of bull trout in Ahtanum Creek, primarily due to lack of manpower and equipment.  The work of other private, state and federal entities has shown relatively well the status of bull trout in the upper Ahtanum watershed.  This project, along with work soon to be performed in relation to the Pine Hollow Reservoir project, should do much to extend our knowledge of bull trout in the lower, agricultural portions of Ahtanum Creek and its tributaries.  In addition, a Biological Assessment currently underway in the Yakima subbasin could benefit from the efforts of this project.

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 Ahtanum Creek Watershed 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 Ahtanum Creek Watershed Project, we hope to meet a number of those outlined in the YSS.  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 4 Maintain and restore stock distribution of native char (bull trout) and their habitat throughout their historic range.  Bull trout, native to the Ahtanum basin, are impacted in their natural range by irrigation practices.  This Project hopes to define and enact strategies that remove these adverse impacts.

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 and bull trout).  

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 6 Monitor habitat quality and quantity. Inventory and assess native char habitat periodically to evaluate changes in habitat quality and

quantity over time.  This Project will provide valuable data and monitoring output to assist bull trout restoration efforts.  

Objective 7 Determine distribution of native char stocks. Standardized

methodologies will be used to quantitatively determine the

distribution of native char stocks in Washington.  This Project has, in the past, and will continue to provide Ahtanum basin bull trout information to the Washington Department of Fisheries and Wildlife (WDF&W) and the US Fish and Wildlife (USF&WS) service.  We hope to build a better understanding of the life-history characteristics of bull trout in the Ahtanum basin to facilitate restoration efforts. 

Objective 8. Determine stock abundance and biological characteristics. The

status (abundance and natural biological characteristics) of native

char stocks will be assessed and the bull trout and Dolly Varden

salmonid stock inventory will be updated biennially.  We hope to work in conjunction with the WDF&W and USF&WS to identify these characteristics for bull trout in Project streams.  

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.  By assessing riparian and stream condition, we hope to one day have the knowledge necessary to restore and preserve floodplain connectivity.


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


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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 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 Ahtanum screw trap during the 2000 and 2001 outmigration seasons.

This project is tied most closely to the Toppenish-Simcoe Instream Flow Restoration and Assessment Project (#199705300).  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) advises on  watershed issues that can affect streamflow into area covered under this proposal. 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) 

This project is behind schedule due to a number of factors.  We received FY99 monies more than halfway thru the fiscal year, and were therefore unable to begin many tasks until monies were in place.  The first GIS/Biologist on the project left to pursue other opportunities, and the Wildlife biologist returned to school to pursue an advanced degree.  This combined cut in manpower left many tasks shorthanded, and the progress of our data collection was stymied.  We are working around these manpower limitations, but have yet to find a GIS Biologist replacement. GIS tasks, data integration and analysis, and much needed fieldwork will progress as soon as the position is filled. 

Since the inauguration of this project in April 1999, 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 Ahtanum 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.  We are now collecting discharge at 25 locations across the Project Area and have kept 22 thermographs recording temperature constantly since June, 1999.  We will begin to compile and analyze data as soon as staffing problems are solved.


In addition, lessons learned from the Toppenish-Simcoe Project lead us to include the help of an irrigation subcontractor in this work statement.  We have tailored our data collection to work with the abilities and requirements of the contractor, who is presently under contract with the Yakama Nation developing a YRBWEP-funded irrigation conservation plan for the Wapato Irrigation Project (WIP), a Bureau of Indian Affairs project located wholly within the boundaries of the Yakama Reservation.  Therefore, contracting problems can be averted and work can progress fluidly.


A large portion of the area on which this Project centers is contained within the boundaries of the Bureau of Indian Affairs’ Wapato Irrigation Project (WIP).  Steelhead and bull trout, both resident to Ahtanum Creek and listed Threatened under the Endangered Species Act (ESA), are directly affected by WIP operations, and, as such, WIP has undertaken formal consultation with the National Marine Fisheries Service (NMFS) and US Fish and Wildlife Service (USF&WS) under Section 7 of the ESA in the form of writing a Biological Assessment (BA) of WIP operations and maintenance.  

Ahtanum Watershed Assessment Project activities were directly affected by federal, state, tribal and public involvement in the state of irrigation and ESA fish habitat in the Ahtanum basin, commensurate with the onset of the 2000 irrigation season.  As such, the output of this project has become very important to the WIP BA process, and will be vital to Tribal Planning processes that attempt to mitigate ESA-related effects to Treaty resources.  Our scope and goals can be effective measures to protect ESA salmonids and their associated habitats, as well as Tribal and non-tribal landowners.  As an example, land acquisition, beginning this year and continuing through the next fiscal year, can be a means of securing land and water previously diverted, thus returning streamflow to fisheries habitat uses.  Numerous tracts of land that satisfy the goals of this project have already been identified.

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

Planning and Design:

Objective 1:
Map irrigation systems utilizing creek water.



Task 1a. Continue to incorporate GIS coverages, orthophotos, and



District maps into overall Project GIS.  Recent work completed under



YRBWEP funding has produced new layers useful to this project.  In



addition, a BIA-funded GIS project has produced output that may be



useful to our efforts.  These avenues must be fully explored and utilized.



Task 1b.  Add new delivery and drainage system features as they are



Discovered.  As we investigate further the entire Project Area, new



delivery and drainage structures must be recorded with GPS equipment



and updated in the Project GIS.  In addition, recently obtained



satellite color-infrared images will be used to refine our 



knowledge of water delivery in the Project Area.



Task 1c.  Add cropping patterns from crop reports as they are



received.  Irrigation district crop reports, data compiled from current



surface water adjudication and recent aerial photographs will be used



to add cropping patterns to the Project GIS.  In addition, recently obtained



satellite color-infrared images will be used to refine our cropping/irrigated



land knowledge of the Project Area.



Task 1d.  Ground-truth GIS data, update Project GIS.  Existing



information on points of diversion, return flow and cropping patterns will




be checked in the field, providing vital feedback to Tasks 1a-c.

P&D Objective 1 Products: ( Ground-truthed GIS of Project land status, delivery systems, drainage systems, and cropping patterns.

Objective 2: Model irrigation water use.



Task 2a.  Continue to measure water withdrawals from and returns to Ahtanum Creek.  Discharge data will continue to be collected from permanent transect locations located in Project watercourses to provide 2 full years of data (collection began in May, 1999, full coverage by August, 1999) with sufficient resolution to account for accretion and seepage gains/losses.  Thermographs and discharge transects in key locations will continue to operate to allow estimates of stream temperature and discharge over time and space as irrigation practices change the timing and delivery of discharge to fish-bearing watercourses.


Task 2b.  Assess consumptive use and irrigation efficiency, update assessment data.  This task will be performed by a contractor (please see Appendix A).  Assessing consumptive use and irrigation efficiency by utilizing withdrawal, return and cropping pattern data will enable development of a decision support system.  The draft Assessment Document will be updated to outline priority lands and water for possible future acquisition/and or change in diversion timing/management.
Objective 3: Describe streamflow and water temperature regime.



Task 3a.  Continue measurement of Project watercourse (creeks, canals, ditches, drains) flow and temperature regime over time and distance to provide adequate information for descriptive flow model (Overlaps with 2a but focuses on detecting seepage and gains not attributable to discrete canals or drains).  

Task 3b.  Analyze Project and historic discharge data to determine

magnitude and timing of alternative diversion strategies.  We continue

to incorporate and analyze all available gaging station data and collected

Project data to develop a descriptive model of watercourse flow by season

and location, thus producing an accurate and dynamic estimate of Project

water budget.  Combining these efforts with the product of Task 2b will

allow us to improve our decision support system, update the draft

Assessment Document with all data and produce a hierarchical list of

priority lands and water for acquisition.

Task 3c.  Continue development and calibration of descriptive model

of flow by location and season.  Ties in with Task 2b, above.


Task 3d.  Finalize integration of WA-DNR information and



recommendations from upper watershed analysis.  As of the writing of



this work statement, we have not yet been able to obtain a final copy of



this watershed analysis.  

Objective 4: Survey creek channel and floodplain.



Task 4a.  Conduct qualitative assessment of riparian functional status



(PFC).  Index reaches within the Project area will be selected that



represent degraded and relatively pristine conditions.  These areas will



then be evaluated with the BLM Proper Functioning Condition (PFC)



methodology every other year to establish temporal trends.

Objective 5: Describe fish population response to habitat changes.



Task 5a.  Assess potential salmon and steelhead production (pre



-development conditions) as well as extent of bull trout in creek.  We



will utilize Yakima/Klickitat Fisheries Project analyses, the upper



Ahtanum watershed analysis, historical accounts and any other existing



data.



Task 5b.  Describe response to changes in water withdrawal, return



flows and riparian management.  We will conduct presence/absence



snorkel surveys and, if permitted under ESA constraints, will electrofish



some areas and trap migrating smolts near the creek mouth.



Task 5c.  Continue development of Project Assessment Document.



Integrate products of tasks above to provide input to Assessment



document.
P&D Objectives 2-5 Products:  An annotated table of predevelopment run size

Estimates with Bibliography; maps, figures and tables showing the present distribution

and semi-quantitative density estimates of anadromous species and bull trout; database of

Project watercourse discharge and temperature; dynamic water budget and irrigation

consumptive use model; baseline riparian condition information and beginning of

database on riparian condition; draft Assessment Document. (Note:  Tasks in Objectives 2

through 5 are in a direct feedback loop to provide data for and update sections of the

draft Assessment Document).

Construction and Implementation:

Objective 1:
Adaptively update Project Assessment Document, begin implementation of recommendations that are readily available (late in FY2001).  Data collection, analysis, GIS products, consumptive use models, Subcontractor products and the Assessment Document produced in this and preceeding objectives will provide information vital to the development of the WIP BA, currently underway.  Irrigation year 2000 and the issues that arose have proven this Project to be invaluable to the state of water use in the Ahtanum basin.



Task 1a.  Integrate products of Objectives 1-5, Planning and Design Phase.



Task 1b.  Finalize Irrigation Assessment Alternative Report produced by subcontractor in FY2001, append to Project Assessment Document.



Task 1c.  Finalize Project Assessment Document, approach Yakama



Tribal Council for approval of Project Assessment by Tribal Council



Resolution, management support and help in disseminating Project



scope and objectives to affected landowners.  (POSSIBLE, LATE IN



FY2001).  Approach Yakama Tribal Council for approval of Assessment



Document, and help in disseminating its scope and objectives to enrolled



tribal members and private landowners within the Project boundary. 



Identify obstacles to Assessment’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 Assessment



Document, by purchase and/or lease.

Task 1d.  Restore instream flow to dewatered Project stream reaches by system modifications and/or land purchase or lease.  Drawing on the framework and logic of the Assessment Document, 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.

C&I Objective 1 Products:  Project Assessment Document with Irrigation Alternatives, possible land and water acquisitions.

Operations and Maintenance:

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



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



other YN 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 (where appropriate) 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 Assessment Document, 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 anadromous fish and bull trout.  As with all irrigation-related management options, 

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

Objective 3:
Work with agricultural interests to enact voluntary diversion reductions that leave water instream for fish and aquatic ecosystem purposes.


Task 3a.  Work with BIA, YN and private landowners to develop plans for diversion reduction agreements.  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 agreements.  As identified in 3a, opportunities exist to develop diversion reductions.  These opportunities may require funding sources outside of Project funds.


Task 3c.  Enforce diversion reduction 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:  (Hinges on completion of Assessment Document)

Leased or acquired lands and water, agreements to change or restrict diversion magnitude

and/or timing, and diversion reduction agreements.

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.


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 aquatic 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 Ahtanum 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 Satus Creek Watershed Restoration Project (199603501) to collect vital smolt data.  Cooperation with the YKFP will allow us to read scales collected from screw trap operation.
Task 3b.  Continue yearly electrofishing and snorkel surveys to index relative abundance of salmonid juveniles in Project Area.  These data will be added to the database for future comparison, especially in reaches where Project tasks that return flow or improve habitat conditions have been accomplished.


Task 3c.  Monitor numbers of returning steelhead adults by yearly spawning ground surveys and adult counts at Prosser and Roza monitoring windows.  Tasks 3b and 3c can be done in conjunction with activities and personnel from the Toppenish-Simcoe Project.  In addition, 2 90-day temporary technicians will be hired to help cover the many miles of spawning habitat that must be surveyed.

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

spawning ground surveys, riparian functional condition, summer snorkel and

electrofishing surveys, as well as relative basin contribution from Prosser and Roza video

monitoring information.
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.
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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, Toppenish-Simcoe Instream Flow Restoration and Assessment (BPA #199705300); 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.

Appendix A

DRAFT BUDGET AND STATEMENT OF WORK

IRRIGATION ASSESSMENT

FOR THE 

AHTANUM CREEK WATERSHED ASSESSMENT PROJECT

BPA #199901300

Prepared by

Natural Resources Consulting Engineers, Inc.

Fort Collins, CO

For

Yakama Nation - Fisheries Resource Management

INTRODUCTION
This statement of work supplements the Statement of Work developed by the Yakama Nation Fisheries Resource Management Department for the Ahtanum Creek Watershed Assessment (BPA Project #199901300).  Natural Resources Consulting Engineering Inc. (NRCE) will assist Yakama Nation in the assessment of irrigation in the Ahtanum Creek Watershed as related to impact on the anadromous fish population in Ahtanum Creek.  Please refer to Table 1 for task and budget detail.

SCOPE OF WORK
The scope of work includes obtaining information to determine and assess potential opportunities to improve irrigation practices in the Ahtanum Creek watershed to enhance the Ahtanum Creek fisheries.   Tasks include the following:

Task 1 - Prepare Water Budget
Irrigation water budgets will be used to estimate the efficiencies of the conveyance, distribution, and on-farm irrigation systems. The water budgets will include impacts of irrigation on the water supply of Ahtanum Creek.  These impacts will be based on estimates of consumptive use from crop ET and incidental water use associated with irrigation, along with changes in Ahtanum Creek flow patterns and water quality.  The consumptive use estimates will be based on available climatic and cropping data. 

Task 2 - Identify and Assess Opportunities to Reduce Irrigation Diversions

The water budget information will be used to evaluate potential opportunities related to irrigation that could improve the Ahtanum Creek fishery.  The opportunities could include improved irrigation facilities, land and water use management changes, and purchase and/or lease of irrigated land and water rights.  The assessment of opportunities includes reconnaissance-level technical and economic feasibility analysis. 

Estimated Budget














Table 1.  Estimated Costs for the Natural Resources Consulting Engineers to Assist the Yakama Nation in the Ahtanum Creek Watershed Assessment.

Prepared by Natural Resources Consulting Engineers, Inc. (NRCE)























Principal
Senior
Associate
Assistant
GIS/


Labor
Travel &
Grand

Task
Description
Engineer
Engineer
Engineer
Engineer
CAD/GPS
Clerical
Total
Costs
Expense
Total


Hourly Rate
$120 
$95 
$75 
$70 
$48 
$40 

$
15 % of
$



Hrs
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs
Costs
   Labor      $


1
Prepare Water Budget
0
16
0
16
0
0
32
2,640
396
3,036

2
Identify and Assess Opportunities to Reduce Irrigation Diversions
0
8
0
16
0
0
24
1,880
282
2,162


TOTAL
0
24
0
32
0
0
56
4,520
678
5,198

26

