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Section 9 of 10. Project description

a. Abstract 
The Upper Columbia Area Office (UCAO) of the U.S. Bureau of Reclamation (BOR) is committed to the enhancement and restoration of anadromous fish populations in the Yakima River basin.  Primary results of the research recently completed by The University of Montana, Central Washington University, the Yakama Nation and others clearly shows that acquisition and holistic management of current or historic groundwater upwelling areas is critical for all salmonid life histories and is the preferred process to rehabilitate damaged runs.  Five floodplain reaches were identified as critical habitat for these processes, including the Union Gap Flood Plain (Selah to Union Gaps. Figure 1(see end of Section 9.).  Owing the high priority of this flood plain for restoration and the fact that the key landowners are willing sellers, this proposal focuses on that reach.  Primary goal of the acquisition program is to provide sufficient area - approaching 3,200 acres - to allow normative river functions to be reestablished. Restoration is a coordinated effort with the U.S Army Corps of Engineers, County and City government, Department of Transportation (DOT) and others to relocate flood control levies and other structures that currently limit channel-floodplain connectivity. Monitoring will be accomplished by using predictive computer models based on remotely-sensed data and corroborated with objective oriented field data. Long-term management of all properties and acquired water rights will be by an independent land trust or foundation which BOR will jump start with a $1million investment.  Hence, this proposal requests $9 million to be matched dollar for dollar by BOR to acquire the needed lands.  In addition $200K per year over three years, again matched dollar for dollar by BOR, is requested to initiate monitoring activities. Restoration cannot begin until land is secured and restoration could be compromised by inaction, owing to the extreme value of these lands for gravel mining and urban expansion.

b. Technical and/or scientific background
The Yakima River, like the rest of the Columbia River Basin, has experienced significant decline in anadromous fisheries during the last century (Northwest Power Planning Council 1986, Nehlsen et al. 1991).  Estimates of historic salmonid returns (ranging up to 800,000 per year) place the Yakima system as one of the major producers of Columbia River inland stock (Embrey and Watson 1992, Northwest Power Planning Council 1982) and make the Yakima system a potential fish factory.  The number of returning salmonids has declined to less than 1 percent of historic levels (Embrey and Watson 1992, USBR 1999).  

Scientists have long recognized that rivers are characterized by: (1) the catchment basin in which they are located, and (2) the climatic conditions that structure the physical and biological features.  Furthermore, river ecosystem structure and function is determined by the changing interaction of the physical, chemical and biological components of the river through time, along three physical dimensions: longitudinal (headwaters downstream) (Vannote et al. 1980, Wallace et al. 1982, Minshall et al. 1985, Newbold et al. 1981, 1982a, 1982b, Ward and Stanford 1983, 1995a, Fisher et al. 1998), vertical (circulation of water into the bed sediments of the channel and flood plain) (Hynes 1983, Stanford and Ward 1993, Stanford 1998) and horizontal (circulation of river water onto flood plains) (Stanford and Ward 1988, 1993, Junk et al. 1989, Sedell et al. 1989, Bayley 1991, Power et al. 1995).  Hence, flood plains and their riparian wetlands and interconnected mosaics of aquatic and semi-aquatic habitats are integral components of rivers (Stanford et al. 1996, Stanford and Gonser 1998).  Unfortunately, the ecological integrity of many rivers has been compromised by disconnection of river flood plains from the channels by flow regulation and revetment (Dynesius and Nilsson 1994, Ward and Stanford 1995b).  Such is the case in the Yakima Basin (see Snyder et al. (Submitted) for a detailed summary of biological impacts).  However, there yet exists relatively pristine habitat in the basin, and sediment competent flows do occur, although the reoccurrence interval is substantially diminished (Snyder et al. Submitted).  In addition, base flow abstraction, which is a continuing problem in some reaches, is being addressed by the SOAC process (described in detail in Section 9.d). 

This proposal, which is based on these well-established principles of stream ecology, seeks to improve salmonid returns by restoring a critically important flood plain reach via land acquisition, levee set back, and increasing bridge spans beyond potential avulsion zones.  We determined a normative condition for Union Gap and developed a tactical plan for acquisition of private lands that support dike removal and other actions needed to reach a normative condition.

Proposal objectives are consistent with the Yakima Subbasin Summary (Fast et al. 2001) which states that restoration actions should seek to “restore normative structure and function to aquatic and terrestrial habitat throughout the basin to the greatest degree practicable.”  In particular, the second goal of the Subbasin Summary (to “restore degraded areas, and return natural ecosystem functions to the subbasin”) is relevant to this proposal.  The proposal also is consistent with the Reasonable and Prudent Actions (for example see RPA 155) set forth in the NMFS Biological Opinion (NMFS 2000) and with ongoing research efforts (described below) by Central Washington University and The University of Montana.  The science is clear: there are 5 reaches that must be restored to normative or salmon restoration in this basin will fail.

The Union Gap flood plain (Figure 1(see end of Section 9) is the top priority for restoration by the BOR within the Yakima Basin for the following reasons: (1) it is below the two main tributaries used by anadromous fishes and therefore is a key retention flood plain for most of the anadromous and resident fishes that use the upper basin (e.g., spring chinook, coho, steelhead and bull trout), (2) it is substantially degraded (Figure 2(see end of Section 9) and is further threatened by proposed enormous gravel mines and urban encroachment; (3) the owners of all of the key lands to be affected by restoration plan are willing sellers;  (4) current research shows that this flood plain can be substantially restored in a normative context by relocating dikes and reconfiguring transportation corridors, including bridge expansion and road removal (an ongoing planning effort by BOR in cooperation with WA DOT, Yakima City and County governments and Corps of Engineers, see Section 9.d); (5) it historically was a major fish spawning and rearing area; (6) it has many other wildlife biodiversity values; (7) it ranks within the top 5 reaches (out of an approximate 150) for restoration and preservation of spring chinook based on patient/templet (EDT) models (B. Watson, YKFP, personal communication); and, (8) it will become the green belt for the largest city in the basin. 

Much emphasis has already been placed on restoration of the Yakima salmonid and steelhead runs (for example, see the Yakima Subbasin Plan (Fast et al. 2001) for a detailed description of the ongoing activities of the Yakima Klickitat Fisheries Project (YKFP) and related projects such as the State Fish and Wildlife’s Interaction Studies).  Indeed, in excess of 70 million dollars has been spent installing and maintaining screens to prevent the entrainment of smolts and movement of adult fish into irrigation diversions (Tuck 1995).  

The Bureau of Reclamation’s Yakima River Basin Water Enhancement Project (YRBWEP) is tasked with improving flow and habitat for Yakima Basin’s remaining anadromous fishery through partnerships, including water conservation with irrigation districts and habitat acquisition from willing sellers.  The conceptual foundation on which YRBWEP is based relies on implementing “normative” conditions (sensu Independent Scientific Group 2000) via a normalized flow regime and floodplain/riverine reconnection, which will improve river ecosystem structure and function in the three physical dimensions described above.  Specifically, this should occur via increased rates of cut-and-fill avulsion and reconnection of floodplain habitat, leading to increased habitat heterogeneity and a continually shifting mosaic of ecologically functional salmonid habitats along the Yakima migration corridor.

In 1998, the Bureau of Reclamation (BOR) and Yakama Nation (YN) contracted the Flathead Lake Biological Station (FLBS, University of Montana) and the Geography Department at Central Washington University (CWU) to analyze the biological condition of various alluvial floodplains in the Yakima Basin and to use air photo analyses to construct a retrospective analysis of flood plain condition.  

Project goals were to assess surface‑ and groundwater interactions in relation to aquatic ecosystems and salmon habitat restoration in five flood plain reaches (Upper Yakima-also called Cle Elum, Kittitas, Lower Naches, Union Gap and Wapato; see Figure 1) of the Yakima River, Washington.  At issue was understanding the potential degradation of these reaches by the legacy of flow regulation, pollution and other man‑made effects in the Yakima River (for example, see Cuffney et al. 1997).   This ongoing study has sought to document: a) the current condition of channel‑flood plain connectivity; b) the role of groundwater in maintaining shallow and slack water habitats and their food webs; c) the influence of the flow regime on the persistence and ecology of these habitats; and to d) provide reasonable approaches to mitigation, if damage to these habitats is substantiated.   

The key assumption was that salmonids need access to and sustenance from floodplain habitats that may have been compromised by the history of flow regulation.  YRBWEP needed this information to develop sound approaches for fisheries habitat mitigation (i.e., water acquisition to normalize the flow regime and rehydrate fringing wetland habitats, land acquisition to protect and conserve existing intact habitat, and land acquisition and construction of channels that reconnect channel and flood plain subsystems).  Although the reaches study is yet ongoing, preliminary results unconditionally support the proposed restoration action in the Union Gap reach.  

For example, although the distribution of amphibitic stoneflies (biological indicators of riverine/flood plain connectivity) indicated that surficial connection was higher in the upper flood plains (Cle Elum and Kittitas) vs. the lower floodplains, habitat complexity was highest in the Union Gap (Snyder et al. Submitted).  The Union Gap flood plain also is appealing for restoration because of limited floodplain encroachment in the lower half of the reach and the presence of deteriorated revetments that are protecting mainly unused gravel pits (see Figure 3).

Furthermore, from the ongoing reaches study there already exists a substantial data base concerning the distribution of surface and groundwater biota that could potentially be used to adaptively manage Union Gap.  Other patterns apparent from the ongoing research effort indicate that habitat heterogeneity increases in the lower portion of the flood plain, that area considered to be strongly upwelling.  For example, Snyder et al. (Submitted) demonstrated that the percent of the flood plain containing alluvial spring brooks is significantly higher (ANOVA & Tukey’s post-hoc multiple comparison test; p=0.047) in the lower 3rd vs. the upper 3rd of the reach.  These portions of the flood plains that remain the least altered by human activities should be placed very high on a restoration priority list because they likely are acting as important refuge areas for native biota (Frissell & Bayles 1996).  Indeed, a portion of the lower third of Union Gap has already been purchased by the BOR and the YN.  However, the bulk of the channel losses have occurred in the central portion of the reach (Eitemiller et al. 2000, Snyder et al. Submitted), the same area proposed for reconnection in this project.  This collaborative research effort has determined a normative condition for Union Gap and has led to the development of tactical plan for acquisition of private lands that support dike removal and other actions needed to reach a normative condition.  Specifically, these actions (land acquisition, levy set back, etc), coupled with lands already acquired, provide an opportunity to restore this reach and create significantly more habitat for salmonids.  

Additionally, this proposal initiates a unique opportunity to reestablish floodplain connectivity on a scale that has not previously been attempted with the exception of the Lobau wetland in Vienna, Austria, on the Danube River.  The Lobau restoration effort was conducted on a reach about the same size as the Union Gap and has proven incredibly successful in establishing a greenbelt for Vienna, for scientific investigation and for restoration of native species including the Danube salmon (Tockner et al. 1997).  We want to test the efficacy of the science by restoring to normative condition the Union Gap reach.  Not only is the Union Gap flood plain located centrally within the Yakima Basin, but is also a key part of a system that historically generated huge numbers of anadromous fish.  What we propose will be a long-term demonstration site for what can potentially be done to restore habitat deemed crucial to the viability of anadromous fish throughout the Yakima Basin and elsewhere in the Columbia Basin.

c. Rationale and significance to Regional Programs
This proposal initiates a unique opportunity to reestablish floodplain connectivity on a scale that has not previously been attempted (but see discussion above (section-b) detailing research on the Lobau wetland in Vienna, Austria, on the Danube River).  In addition the proposed acquisition of anadromous fish flood plain habitat along the Yakima River in the Union Gap reach is consistent with the 2000 Columbia River Basin Fish and Wildlife Program adopted by the Northwest Power Planning Council pursuant to the 1980 Pacific Northwest Electric Power Planning and Conservation Act (Power Act).  The proposed acquisition will not only protect but enhance existing anadromous fish floodplain habitat from development activities and degradation, protects riparian vegetation, protects important backwater and side channel habitats, protects and promotes surface-groundwater interaction, protects ecological functions, and protects biological production.

The Northwest Power Planning Council (Power Council) adopted the first Columbia River Basin Fish and Wildlife Program (Program) in 1982, pursuant to the Power Act of 1980.  One of the primary goals of the Power Act is to “protect, mitigate, and enhance” fish and wildlife resources impacted by the development and operation of the hydroelectric system in the Columbia Basin.  Since 1982, the Power Council has revised the Program on several occasions, in order to carry out the Power Act’s purposes with respect to fish and wildlife in the Columbia Basin. 

Ecosystem protection, restoration, and management is the underlying foundation to the 2000 version of the Fish and Wildlife Program.  The overall vision statement for the 2000 Program states:  “The vision for this program is a Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effects of fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region.”  Further, the overall vision declares:  “Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitat, and biological diversity of the Columbia River Basin.”  The acquisitions included in this proposal are aimed precisely at meeting that vision statement.

Ecosystem functions and biological productivity have many intertwined elements, and protecting and restoring fish and wildlife populations requires a broad spectrum of activities.  The 2000 Program recognizes this complexity:  “No single activity is sufficient to recover and rebuild fish and wildlife species in the Columbia River Basin. Successful protection, mitigation, and recovery efforts must involve a broad range of strategies for habitat protection and improvement . . .”  The Program explicitly states that it is based on protecting natural habitats:  “This is a habitat-based program, rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them, including anadromous fish migration corridors.”  This proposal compliments and builds upon other activities in the Yakima Basin designed to protect anadromous fish habitat and provide anadromous fish migration corridors, and rebuild naturally produced anadromous fish populations.

Acquiring, protecting and enhancing floodplain habitat allows natural biological, ecological, and physical processes to support natural populations of fish and wildlife.  This includes anadromous fish rearing, spawning, and migration habitat.  Acquiring anadromous fish floodplain habitat is consistent with and supported by the Scientific Principles contained in the Program, including the following:

1. The abundance, productivity and diversity of organisms are integrally linked to the characteristics of their ecosystems.   

2. Ecosystems are dynamic, resilient and develop over time.

3. Biological systems operate on various spatial and time scales that can be organized hierarchically.

4. Habitats develop, and are maintained, by physical and biological processes.

5. Species play key roles in developing and maintaining ecological conditions.

6. Biological diversity allows ecosystems to persist in the face of environmental variation.

7. Ecological management is adaptive and experimental.

8. Ecosystem function, habitat structure and biological performance are affected by human actions.

The relationship of these principles to the proposed land acquisition is consistent with riverine management as directed by the normative river concept (ISG 1999).  This is further discussed in section-b, technical and/or scientific background.

Acquisition and enhancement via reconnection of this floodplain habitat will provide a mechanism for restoration of anadromous fish runs.  Specifically, the interaction between the alluvial flood plain and river (via cut-and-fill avulsion) maintains a heterogeneous habitat.  This complex mosaic of main channel, side channel, and spring-brooks habitats are used at different times by anadromous and non-anadromous fish and is crucial for the completion of various life-history stages.  As such, properly functioning floodplain and riparian habitats are critical to increasing the populations of anadromous fish.  Acquisition of floodplain habitats in the Union Gap reach contributes toward achieving two of the regional objectives for anadromous fish adopted by the Power Council:

1. Restore the widest possible set of healthy naturally reproducing populations of salmon and steelhead in each relevant province by 2012.

2. Increase total adult salmon and steelhead runs above Bonneville Dam by 2025 to an average of 5 million annually in a manner that supports tribal and non-tribal harvest.

Section 9.d of the Program recognizes that habitat varies in its biological condition.  Some habitat is intact and needs no restoration; some habitat is degraded but is restorable; some habitat is compromised and can only be partially restored; and some habitat has been permanently eliminated.  All four categories of habitat exist in the Yakima Basin and in the Union Gap.  This proposal focuses both on intact habitat where ecological functions and habitat structure are largely intact and on habitat disconnected from the main channel by flood control levies and bridge spans.  The strategy is both to restore connectivity between the main channel and the flood plain and to preserve the habitat from degradation.  This proposal asks for funding to acquire lands in a coordinated, multi-agency approach that will produce, over time, a floodplain corridor between Union Gap and Selah Gap that supports healthy populations of naturally produced anadromous fish.

The proposed acquisition of anadromous fish floodplain habitat in the Union Gap reach is also consistent with the Habitat Strategy, which states:  “Primary strategy:  Identify the current condition and biological potential of the habitat, and then protect or restore it to the extent described in the biological objectives.”  The Program “relies heavily on protection of, and improvements to, inland habitat as the most effective means of restoring and sustaining fish and wildlife populations.” 

d. Relationships to other projects 
Over the last 20 years, a wide range of projects and activities have been implemented in the Yakima subbasin with the goal of restoring, protecting, and enhancing salmon and steelhead populations and associated habitats.  Many of these projects and programs are briefly described below.  This proposal is consistent with, supportive of, and integrated with, these programs, all of which have as the ultimate goal of restoring natural populations of salmon and steelhead in the subbasin.  The value of each project or activity to salmon and steelhead is enhanced by the presence and benefits of the other individual projects.  For example, the preservation of habitat by the acquisition of floodplain areas provides rearing areas for juvenile salmonids produced by natural or supplementation facilities.  Improving fish passage facilities provides safe migration for juvenile and adult salmon and steelhead that benefit from habitat acquisition and protection. 

The following projects, program, and activities are grouped by authority or umbrella program.  During the last 20 years, a broad spectrum of federal, state, and local agencies, irrigation districts, non-profit entities, the Yakama Nation, agricultural entities, business and industry entities, and individuals have participated in these programs and activities.  One encouraging result of that participation has been the formation of numerous and on-going partnerships, a greater understanding of the challenges faced by fish and wildlife among the general public, and the formation of permanent relationships between people and organizations.

1.  Columbia River Basin Fish and Wildlife Program-Northwest Power Planning Council.

a. The adoption of the first Columbia River Basin Fish and Wildlife Program in 1982 launched a major program to provide efficient fish passage and protection facilities at numerous locations in the Yakima subbasin.  Since 1983, over $70 million has been invested in new fish passage facilities in the Yakima subbasin.  This funding has been provided by BPA, Congressional appropriations through the BOR and Bureau of Indian Affairs, Washington State funds, and local entities.  The passage improvement program continues, with the current emphasis on providing fish passage at small, tributary diversions.  

b. The 1987 version of the Columbia River Basin Fish and Wildlife Program initiated development and construction of major supplementation facilities in the Yakima subbasin.  A central facility located at Cle Elum has been in operation since 1997, and associated acclimation facilities are located at Easton, North Fork of the Teanaway River, and near the Yakima River west of Thorp.  Spring chinook are reared and released at these facilities.  
Other production efforts have been undertaken to restore salmon in the Yakima subbasin.  Coho are brought in from hatcheries outside the Yakima subbasin and acclimated for release at various locations in the subbasin, while other coho are reared at the Lower Yakima Hatchery at Prosser.  
In addition, fall chinook are brought in from hatcheries outside the Yakima subbasin and acclimated for release at various locations in the subbasin, while other fall chinook are reared at the Lower Yakima Hatchery.

c. A wide range of monitoring and research activities are conducted in the Yakima subbasin in association with salmon and steelhead restoration and protection.  The following is a partial list of research and monitoring activities in the Yakima subbasin: survival studies, salmon and steelhead redd counts, smolt monitoring, adult and juvenile migrant enumeration, microhabitat utilization, spring chinook juvenile behavior, spring chinook smolt physiology, broodstock collection, reproductive success, geographic distribution, fish health, sediment impacts on habitat, and predator avoidance training.

d. Habitat Projects.  A wide range of habitat projects have been and continue to be implemented in the Yakima Subbasin for the purpose of restoring fish and wildlife populations.  These include acquisition of properties by the Yakama Nation on the Yakama Reservation, along the Yakima River in the Union Gap reach, and along the lower Naches River.  These acquisitions and habitat restoration projects and the proposal contained in this application are complimentary and mutually supportive.  
When viewed together with other habitat acquisition and restoration programs, the acquisition and restoration of flood plain habitat in the Union Gap reach would create a large habitat complex along the Yakima River and its tributaries.  This complex will include the most of the Yakima River between Union Gap and Mabton, portions of the lower Naches River, and potentially, the Yakima River between Selah Gap the Yakima Canyon.

e. Teanaway River Water Conservation/Instream Flow Project.  The Bonneville Power Administration, Yakama Nation, Bureau of Reclamation, private land owners, and others, implemented a water conservation program on the Teanaway River.  This program involved building three pump stations and associated piped irrigation delivery systems.  Two of the systems are fully enclosed, pressurized sprinkler systems; the third delivers water to a gravity-flow distribution system.  As a result of this cooperative effort, three surface diversions were closed and abandoned, push-up berms are no longer constructed in the river, greatly improving adult migration, saved water is dedicated to instream flows, and diversion points were moved downstream, which allows substaintially more water to in the river for a greater distance. 

2.  Yakima River Basin Water Enhancement Project-Bureau of Reclamation

Since the beginning of fish passage design and construction in 1983 pursuant to the Power Council’s 1982 Fish and Wildlife Program, the Bureau of Reclamation has been one of the lead agencies with respect salmon and steelhead restoration in the Yakima subbasin.  BOR has been the design and construction agency for most of the new fish passage facilities built over the last 20 years, has provided approximately 60% of the funding for these facilities, and has worked in close partnership with BPA, federal and state fisheries agencies, local governments, irrigation districts, and other entities.  

In 1994, Congress passed P.L. 103-434, which included Title XII, commonly referred to as the Yakima River Basin Water Enhancement Project (YRBWEP).  This legislation is implemented by the Bureau of Reclamation.  One of the primary goals of Title XII is the restoration of salmon and steelhead in the Yakima subbasin.  Total funding authorized by Title XII exceeds $150 million.  Title XII authorizes a number of habitat and water-related projects and activities that will benefit salmon and steelhead.  Flood plain habitat acquired through funding provided by this proposal will benefit salmon and steelhead that benefit from Title XII projects implemented in other areas of the subbasin.  The major elements of Title XII are itemized below:

a. Acquisition of land and water for instream flows and fisheries habitat.  Congress has authorized $12 million for the acquisition of anadromous fish habitat and water for instream flows.  Acquisition may be through purchase, lease, conservation easement, or other mechanism.  Water has been leased for instream flows on the Teanaway River, and several habitat acquisitions have been completed or are in progress.  The land and water acquisition program, pursuant to Title XII, will be the funding partner with BPA in terms of flood plain acquisition in the Union Gap reach.  

b. Naches River-Wapatox By-Pass Reach.  The Naches River between the Wapatox Dam and Wapatox Powerplant outfall (RM 17.1 to RM 9.7) experiences extreme low flows due to diversions for power production.  BOR is negotiating with the plant owner and other involved parties to purchase the powerplant.  Water currently associated with power production would then be dedicated to instream flows.  Salmon and steelhead benefiting from the improved instream flows in the Naches River would also benefit from the habitat acquisition proposed through this application, as this habitat would provide rearing habitat for juvenile salmonids and healthy migration routes.

c. Yakima Basin Water Conservation Program.  Title XII authorizes over $100 million for water conservation projects in the basin.  Two-thirds of the water conserved through the efforts of this program will be dedicated to instream flows for the protection of salmon and steelhead.  BOR is working with a broad range of entities to implement the water conservation program, including federal and state fisheries agencies, Yakama Nation, irrigation districts, and others.  Salmon and steelhead throughout the subbasin will benefit from implementation of this program.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
Objectives:

1. To acquire privately held lands within Union Gap flood plain matching BOR funds dollar for dollar for total of $18 million (we request $9 million from BPA). We estimate that at least 1664 acres will be purchased, involving at least 19 landowners; all have been identified and are willing sellers.

2. To establish The Union Gap Flood Plain Conservation Area.  We envision the flood plain being used to increase ecological literacy of river ecology in the context of anadromous fish restoration through focused studies and educational programs to be administered by a NGO, the Yakima Greenway Foundation, in cooperation with Central Washington University.  It will be a demonstration site for quantification of normative conditions for restoration of flood plain habitat mosaics deemed essential for anadromous fishes and many other organisms. 

3. To implement a monitoring and evaluation program.  BOR will annually provide $200K to be matched by $200K from BPA to initiate monitoring and evaluation of effectiveness of restoration activities for the 3-year duration of this grant.  Thereafter we envision this function to be assumed by the Yakima Greenway Foundation, CWU or others to be determined.  BOR will provide $1M from existing funds in the YRBWEP to establish a trust fund for the long term monitoring and study of flood plain structure and function.
 

We have a tactical plan for restoration and initial approvals from the Army Corps of Engineers, Department of Transportation, Yakima City and County Governments and the Yakima Greenway Foundation.  The agency designated to take the lead on management of the reach would be the Yakima Greenway Foundation, an NGO and non-profit organization with considerable grass-roots support in the community.  

The plan is designed to restore normative fish habitat within an entire large alluvial flood plain located in the central portion of the Yakima Basin.  The conceptual foundation underpinning this restoration effort has been recently summarized (ISG 1999) and includes recognizing the importance of river avulsion and floodplain connectivity as the primary mechanisms maintaining habitat complexity and diversity. 

The main steps of the restoration plan are as follows:

1. Purchase all the land within the flood plain zone (Figure 4) (main task of this proposal to be completed by 2005).

2. Finalize management protocol and administration of Union Gap Flood Plain Conservation Area with Yakima Greenway Foundation, CWU or other appropriate entities (second task of this proposal) .

3. Initiate in 2002 a monitoring and evaluation program (third task of this proposal).

4. Formulate dike relocation in collaboration with the Army Corps of Engineers (ongoing BOR activity to be completed by 2003).

5. Finalize road, bridge and other infrastructure reconfiguration with city, county and State. (We have already reached agreement on key roads and bridges and location of flood control dikes on the edge of the flood plain. This an ongoing BOR activity that will be completed in 2002.) 

6. Initiate by 2003 a complete study of likely geomorphic changes associated with letting the river roam within the flood plain (e.g., Figure 5, 6 and 7) (ongoing BOR-Corps activity).

7. Implement by 2005 normative flow regime for the Yakima River system (ongoing BOR activity involving completion of the Interim Operating Plan under YRBWEP in 2002).

The tasks of this proposal (1, 2 and 3 above) will be completed using the following methods:

The 1664 acres identified by parcel in Figure 4 will be acquired based on appraisal estimates which have already been completed.  Additionally, the BOR will provide the Yakima Greenway Foundation or other appropriate non-profit entity with a 1 million trust to ensure long-term management, monitoring and evalution of the Union Gap Flood Plain Conservation Area in cooperation with CWU or other research entity.  This money, in addition to the annually matched 200K from the BOR, will be used to support planning, monitoring, outreach and education.

Monitoring of the Union Gap flood plain will be begin this summer, 2001, to be carried out collaboratively by FLBS and CWU (funded by the BOR-YRBWEP for 450K).  Objectives for this study include development of a planning document for the Union Gap that include the following: (a) recommendations on levy set-back location, (b) potential outcomes of gravel pit capture by the river, and (c) the establishment of a monitoring protocol for adaptive management.  Furthermore, baseline information on existing biological diversity and physical habitat complexity would be established.  

Additional tasks already undertaken by the BOR include consultation for a levee set-back protocol, a process that has already been initiated with the Corps.  These plans will include a detailed and ongoing analysis of flood way hazards (FEMA) in relation to the proposed set-back locations of the levees and an estimate on the cost of removal or breaching and subsequent relocation and construction.  In addition, continued consultation with the city and county on the costs, schedule, and locations for bridge span expansion and road movement.  Specifically, the Hwy 24 bridge will be expanded and Keys Road will be moved (Figure 7). 

Proposals will be elicited to quantitatively study and develop a predictive model of channel migration throughout the Union Gap flood plain.  This type of study is deemed critical in order to understand the potential interaction of the river and existing gravel pits located on acquired land.  We recognize that a planning protocol of this nature is cutting edge and unprecedented.  This effort will be funded by the BOR’s YRBWEP program.

Establishment of a normative hydrograph is absolutely essential for the long-term viability of the Union Gap Flood Plain Conservation Area.  However, without the acquisition of land (this proposal) implementation of normative conditions cannot be achieved.

g. Facilities and equipment
This proposal is a cooperative effort with the BOR, which will provide office space and equipment, vehicles, computers and support staff. No funds from this proposal will be utilized to purchase facilities and/or equipment.
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Section 10 of 10. Key personnel

James A. Esget
Manager, Yakima River Basin Water Enhancement Project
FTE: 0.1


Duties: will supervise all staff and activities associated with the implementation of this proposal.

Tracey Yerxa
Manager, Land and Water Acquisition Program
FTE: 0.4

Duties: Supervise staff as well as the appraisal and submission of potential land purchases.

Eric B. Snyder
Researcher
FTE: 0.2

Duties: Conduct field research as requested by BOR.

Jack A. Stanford
Chief Researcher
FTE: 0.1

Duties: Design and supervise field research as requested by BOR.

Jonathan D. Merz
Habitat Resource Specialist
FTE: 0.5

Duties: Contact landowners, coordinate appraisals, review property for potential acquisition.

Morris L. Uebelacker
Researcher
FTE: 0.1

Duties: Designs and supervises field research as requested by BOR.

Resumes on following pages.

Eric B. Snyder

Dept. of Geography and Land Studies 

ph (509) 963-1181


Central Washington University

fx  (509) 963-1047


400 East 8ADVANCE \u3th

esnyder@selway.umt.edu


Ellensburg, WA  98926





EDUCATION:

Post-Doctoral Scholar Stream Ecology
University of Montana
1999-present

Adjunct Asst. Professor (Research)
Central Washington University
1999-present

Ph.D. Zoology
Idaho State University
1993-present  

M.S. Aquatic Biology
Central Michigan University
1993

B.S. Biology and Chemistry
Manchester College, Indiana
1990

BACKGROUND:

Dr. Snyder has worked on a variety of research projects in areas such as, the Kootenai River (Idaho), Forty Mile River (Alaska), Jordan River & Hunt Creek (Michigan), which involved data analysis and interpretation, sampling of macroinvertebrate and periphyton communities, and measurement of river geomorphology and riparian composition.  He is currently involved with the Yakima River (Washington) Instream Flow Study.  There are two components of the study.  The first consists of locating and summarizing literature and data that pertain to the ecology of the Yakima River.  The second includes the assessment of surface‑and groundwater interactions in relation to aquatic ecosystems and salmon habitat restoration in five key floodplain reaches (Cle Elum, Kittitas, Lower Naches, Union Gap and Wapato) of the Yakima River, Washington.  His responsibilities include management of all aspects of this research including instruction of field and laboratory personnel, data analysis and interpretation. 

EMPLOYMENT HISTORY:

Post-Doctoral scholar, University of Montana, 1999-present


Research on the Kootenai River, Idaho, Idaho State University, 1993-1997

Research on the Middle Snake River, Idaho State University, 1993-1995 

Wilderness stream monitoring, Idaho, Idaho State University, 1996-1999

Field Research: Forty Mile River, Alaska, Idaho State University, 1997-1998

Ecological Research on the Colorado River, Arizona, Idaho State University, 1996

Large river biomonitoring, Idaho State University, 1996

Ecological Research on the Jordan River & Hunt Creek, Michigan, Central Michigan University, 1992-1993

Research, South Saskatchewan River, Saskatchewan, Canada, Idaho State University, 1993 

Macroinvertebrate identification, Central Michigan University, 1992

RELEVANT PUBLICATIONS:

E. B. Snyder, D. J. Eitemiller, C. P,  Arango, M. L. Uebelacker, and J. A. Stanford.  Submitted.  Floodplain hydrologic connectivity and potential for restoration in the Yakima River Basin, USA.  Proceedings of the International Association of Theoretical and Applied Limnology, Vol. 28.

E. B. Snyder, C. T. Robinson, S. R. Rushforth, and G. W. Minshall.  Submitted.  Patterns in periphyton accrual and diatom assemblage structure across a heterogeneous landscape.  Canadian Journal of Fisheries and Aquatic Sciences.

E. B. Snyder and G.W. Minshall.  In preparation.  A simple energetics model of macroinvertebrate and fish standing stock sustained by autotrophic productivity and transported organic matter (chapter 4 of dissertation).

E. B. Snyder and J.A. Stanford.  2000.  Review and synthesis of data related to instream flow provision in the Yakima River ecosystem, Washington (final draft).  Bureau of Reclamation.  122 pgs.  

E. B. Snyder and G.W. Minshall.  1996.  Ecosystem metabolism and nutrient dynamics in the Kootenai River in relation to impoundment and flow enhancement for fisheries management.  Final Report.  Idaho Department of Fish and Game, Coeur d'Alene, Idaho. 102 pages.

Jack A. Stanford

Flathead Lake Biological Station

ph (406) 982‑3301

University of Montana 

fx  (406) 982-3201

311 Bio Station Lane

stanford@selway.umt.edu

Polson, MT 59860‑9659 

EDUCATION:

Ph.D Limnology
University of Utah
1975

M.S. Limnology
Colorado State University
1971

B.S. Fisheries Science
Colorado State University
1969

BACKGROUND:

Dr. Stanford is a river ecologist with expertise in freshwater ecology, especially the connections between terrestrial systems, aquatic systems and groundwater.  For over 25 years, he has directed research at the Flathead Lake Biological Station demonstrating trends in basic limnological measures, such as annual nutrient loading, water clarity, primary productivity, phytoplankton species composition and zooplankton biomass, in Flathead Lake.  Some recent research topics include Limnology of Flathead and Other Large Glacial Lakes,  Biogeochemistry of Alluvial River Flood Plains, Ecology and Restoration of Regulated Rivers, Determinants of Biodiversity, Social and Economic Patterns in the Crown of the Continent Ecosystem, and  Effects of Global Climate Change on Hydrologic Systems and Associated Biota.  Recent studies have focused upon the Yakima River (Washington) Instream Flow Study.  There are two components of the study.  The first consists of locating and summarizing literature and data that pertain to the ecology of the Yakima River.  The second includes the assessment of surface‑and groundwater interactions in relation to aquatic ecosystems and salmon habitat restoration in five key floodplain reaches (Cle Elum, Kittitas, Lower Naches, Union Gap and Wapato) of the Yakima River, Washington.

EMPLOYMENT HISTORY:

Jessie M. Bierman Professor of Ecology, University of Montana 1986 ‑ present 

Director, Flathead Lake Biological Station, University of Montana  Polson, Montana, 1980 ‑ present 

Associate Professor of Biology, University of North Texas, Denton, Texas, 1974‑1980 

POSITIONS HELD:

Regulated Rivers: Research and Management, Editorial Board 1986‑present; America's Editor, 1996‑1999 

Academic Press, Board of Editors, Aquatic Series, 1994‑present 

Ecological Applications, Board of Editors, 1996‑1999 

RELEVANT PUBLICATIONS:

Stanford, J.A. and J.V. Ward. 1988.  The hyporheic habitat of river ecosystems.  Nature 335:64-66.  (NSF Grant Number BSR-8705269).

Hall, C.A. S. , J. A. Stanford and F. R. Hauer.  1992. The distribution and abundance of organisms as a consequence of energy balances along multiple environmental gradients.  Oikos 65:377-390. (NSF Grant Number RII-8921978.

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(1):48-60.  (NSF Grant Number BSR-8705269). 

Stanford, J. A., J. V. Ward and B. K. Ellis.  1994.  Ecology of the alluvial aquifers of the Flathead River, Montana, pp.367‑390. IN:  Gibert, J., D. L. Danielopol, J. A. Stanford (eds.), Groundwater Ecology.  Academic Press, Inc., SanDiego. CA. 571 pp.

Stanford , J. A. and J. V. Ward, W. J. Liss, C. A. Frissell, R. N. Williams, J. A. Lichatowich and C. C. Coutant.  1996. and B. K. Ellis.  1994. Ecology of the alluvial aquifers of the Flathead River (Montana, U.S.A.), pp.367-390. 

James A. Esget

U. S. Bureau of Reclamation


ph (509) 575-5848

Upper Columbia Area Office


fx (509)  454-5611

PO Box 1749


jesget@pn.usbr.gov

Yakima, WA 98907

EDUCATION:

B.A., Mathematics
California State University

1966-70

Graduate work, engineering and hydrology
University of California

1975-77

Graduate work, statistics & economics
California State University

1973-74

Lifetime secondary teaching credential in mathematics & social sciences, University of California 1972-73

BACKGROUND:

Mr. Esget has over 20 years experience in resource management and has been involved in complex projects such as the Yakima Basin Water Rights Adjudication, the Yakima River Basin Water Enhancement Project, and overseeing all Reclamation functions in the Umatilla Basin Oregon, including two sizable pump exchange projects from the Columbia River.  In recent years, Mr. Esget has been the Program Manager for the Yakima River Basin Water Enhancement Project (YRBWEP) and is responsible for all aspects of the legislation.  The YRBWEP program is authorized under Federal legislation which includes items such as water conservation measures, the Columbia River Pump Exchange, Yakama Nation system improvements, and the Water and Land Acquisition Program. 

EMPLOYMENT HISTORY:

U.S. Bureau of Reclamation, Special Projects Officer, 1989-97; Umatilla Field Office Manager, 1994-97; Yakima River Basin Water Enhancement Program Manager 1998-current, Yakima, WA

U.S. Bureau of Reclamation, Kesterson Program Hydrologist, Sacramento, CA 1985-89 

Bureau of Land Management, Idaho Falls District Hydrologist/Fisheries Manager, 1980-85    

U.S. Geological Survey, Statistical modeling, Special Studies Branch, Denver Federal Center, CO., 1977-79 

Captain, U.S. Naval Reserve, Retired

Tracey Yerxa

U. S. Bureau of Reclamation

ph (509) 575-5848

Upper Columbia Area Office

fx (509)  454-5611

PO Box 1749

tyerxa@pn.usbr.gov

Yakima, WA 98907

EDUCATION:

M.S., Natural Resource Management
Central Washington University
1997 

B.S., Geography and Land Use Planning
Central Washington University
1993  

BACKGROUND:

For the last six years Ms. Yerxa has been the Resource Manager for the Bureau of Reclamation’s Yakima Basin Water and Land Acquisition and Restoration Program authorized under the Yakima River Basin Water Enhancement Project legislation.  As the Resource Manager, she is responsible for overseeing all aspects of acquisition, restoration and monitoring of all properties acquired under the program.  In 1998, she was instrumental in initiating the Critical River Reaches Study (Reaches Study) in the Yakima Basin in cooperation with the University of Montana (U of M ) and Central Washington University (CWU).  She is Reclamation’s representative on the Reaches study in the capacity of Program Coordinator and provides management, direction and oversight and close coordination with both the U of M and CWU.  She is also leading Reclamation’s efforts in the Yakima River Basin to aid in the possible relocation of gravel mining away from the floodplain of the Yakima River.  In this effort, she represents Reclamation on the Yakima County Flood Plain Mining Study and Mineral Resources Task Force. 

EMPLOYMENT HISTORY:

U.S. Bureau of Reclamation, Water and Land Acquisition Program Coordinator, Yakima, WA, 1994 to present

PROFESSIONAL MEMBERSHIPS:

American Water Resources Association

Washington Water Resources Association

Jonathan D. Merz

U. S. Bureau of Reclamation

ph (509) 575-5848

Upper Columbia Area Office

fx (509)  454-5611

PO Box 1749

jmerz@pn.usbr.gov

Yakima, WA 98907

EDUCATION:

M.S., Aquatic Ecology
Central Washington University
1991

B.S., Biology
Central Washington University
1985

BACKGROUND:

Mr. Merz is a Registered Professional Wetland Scientist with expertise in identification, boundary delineation, enhancement, creation and rehabilitation of wetlands.  Over the last ten years, Mr. Merz has been involved with many multi-structured wetland projects such as the development of the Navajo Nation Aquatic Resources Protection Plan.  This plan contained regulatory standards for the protection of rivers, streams, lakes, wetlands, riparian areas and other sensitive aquatic features on the 17 million acre reservation.  Currently, Mr. Merz is a Habitat Resource Specialist with the Bureau of Reclamation working particularly with the Water and Land Acquisition and Restoration Program authorized under the Yakima River Basin Water Enhancement Project legislation.  As the Habitat Resource Specialist, he is an integral part of acquisition, restoration and monitoring of all properties acquired under the program.  

EMPLOYMENT HISTORY: 

U.S. Bureau of Reclamation, Habitat Resource Specialist, Yakima, Washington, 2001 to present

The Nature Conservancy of Washington, Yakima/Umatilla Basin Project Manager, 1998 to 2001

The Nature Conservancy of Washington, Riparian Restoration Coordinator, Seattle, Washington, 1996 to 1998

Shockey/Brent, Inc., Senior Wetlands Ecologist, Everett, Washington, 1994-1996

The Navajo Nation, Manager Wetlands Department, Window Rock, Arizona, 1993-1995

Lovell-Sauerland & Associates, Inc., Wetlands Biologist, Lynnwood, Washington, 1992-1993

Talasaea Consultants, Aquatic Ecologist, Bellevue, Washington, 1991 to 1992

Yakima Vallley Community College, Biology Instructor, Yakima, Washington, 1989-1990

RESEARCH:

Ecologically Significant Wetland Inventory for the Navajo Nation, U.S. EPA, State Wetland Protection Development grant, 1993 to 1994.

Navajo Nation Wetland Characterization Project, U.S.EPA, State Wetland Protection Development grant and Laird, Norton Foundation grant, 1994 to 1997.

PROFESSIONAL MEMBERSHIPS:

North American Benthological Society

Society for Ecological Restoration

Society of Wetland Scientists

Registered Professional Wetland Scientist #000840 

Completed U.S. EPA’s Water Quality Standards Academy

Morris L. Uebelacker

Professor, Chair

Department of Geography and Land Studies

Central Washington University

Ellensburg, Washington 98926

EDUCATION:

Ph.D., Geography
University of Oregon
1986

M.A., Anthropology
University of New Mexico
1977

B.S., Anthroplogy
Central Washington University
1975

BACKGROUND:

Dr. Uebelacker is a geographer with expertise in the cultural ecology of the Yakima River Basin.  Over the past twenty years, Dr. Uebelacker has focused on the structural and functional relationships between human populations and the temporal and spatial patterns of resources.  His expertise extends temporally through the Holocene period and spatially to the Columbia River Basin.  Currently, Dr. Uebelacker is leading a team of scientists examining the historic alteration of the five critical alluvial floodplains in the Yakima River Basin.  

Areas of Special and Regional Interests:

Human Ecology and Evolution in Temperate/Arid Ecosystems

Cultural Landscapes of the Cascade and Rocky Mountains

Settlement and Land Use in Western North America

Environmental Alterations of the Columbia River Basin

Mountain Land Use by Indigenous People of North America

Landscape Policy, Planning, and Regulation in the Mountain West

Wilderness, Grazing, Forests, and Recreation in the Mountain West

Cultural Ecology of Western Rivers

EMPLOYMENT HISTORY:

Central Washington University, Professor of Geography and Land Studies, Ellensburg, Washington, 1988-present

RELEVANT PUBLICATIONS:

Eitemiller, D. J., M. L. Uebelacker, D. A. Plume, C. P. Arango and K. L. Clark.  2000.  Anthropogenic alteration to an alluvial flood plain within the Yakima Basin, Washington.  pp 239-244.  IN: P. J. Wigington, Jr. and R. L.  Beschta (eds).  Proceedings of the AWRA 2000 Summer International Specialty.  Conference on Riparian Ecology and Management in Multi-Land Use.

E. B. Snyder, D. J, Eitemiller, C. P. Arango,  M. L. Uebelacker, and J.  A.  Stanford.  2001.  Submitted.  Floodplain hydrologic  connectivity and potential for restoration in the Yakima River Basin.  Proceedings of the International Association of Theoretical and Applied Limnology, Vol. 28.     
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