FY 2007-09 F&W Program Innovative Project Solicitation

Section 10. Narrative

A. Abstract and statement of innovation
The purpose of Water Stargrass Demonstration and Management in the lower Yakima River for Spawning Habitat, Water Quality and Beneficial Uses (WiSDoM) is to develop innovative control techniques for water stargrass (Heteranthera dubia).  Reducing the biomass of water stargrass in the lower Yakima River will restore fall chinook spawning habitat and other beneficial river uses, and improve water quality.  This project is innovative because it requires the adaptation of existing technology to new environments, uses exotic plant management approaches to a native plant species, and attempts to convert an ecological concern into an agricultural product.
Water stargrass has invaded and covered fall chinook mainstem spawning habitat in the lower Yakima River.  The sheer biomass of water stargrass drives daily dissolved oxygen minimums down to levels as low as 3 mg/L, lethal for not only salmonids, but most native aquatic species.  Benton Conservation District (BCD) proposes to reduce these problems through large-scale harvesting of the water stargrass.  Although techniques for large-scale mechanical harvest of aquatic vegetation do exist, these techniques have only been applied to low flow areas such as lakes.  Harvesting vegetation on the lower Yakima River, with its swift flow and channel morphology, would be impossible with traditional lake harvesting equipment.  To help offset disposal costs and concerns, BCD has begun preliminary discussions with Washington State University to conduct feed trials with water stargrass.  Perhaps if the harvested plant material has sufficient nutritional value and palatability, local livestock producers will use it in their operations.
Reducing water stargrass density will restore mainstem habitat for spawning fall chinook salmon, but other species will benefit as well.  Adult salmonid migration into the Yakima is often delayed due to poor water quality during summer months.  Likewise, juvenile salmonids are forced to outmigrate from the Yakima earlier than similar Columbia Basin tributaries due to poor water quality.  With improved water quality and fish habitat conditions from the water stargrass harvest, it is expected that all salmonid species that migrate through the lower Yakima will benefit.

B. Technical and/or scientific background
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Water stargrass (Heteranther dubia) is a native aquatic plant once considered rare in eastern Washington.   According to the Yakima River Eutrophication Study conducted by South Yakima Conservation District, water star-grass is now the most abundant submerged macrophyte downstream of Prosser Dam. In the lower Yakima River, water stargrass can form a dense, single-species channel-spanning stand.  The lower Yakima River is a migration corridor for the threatened salmonids.  Juvenile fish migrating seaward are restricted to narrow channel areas, limiting open water space and making the juveniles more vulnerable to predation by non-native warmwater fish.

Water stargrass also limits fish access to spawning habitat, which is identified as a limiting factor by the Washington Conservation Commission.  Washington Department of Fish and Wildlife (WDFW) reports that water stargrass covers traditionally successful fall chinook salmon spawning habitat.  Fall chinook redd counts have declined in the Kiona Reach of the lower Yakima River as water stargrass plant densities have increased in that reach.  WDFW documented an upstream shift in fall chinook spawning in response to increasing water stargrass abundance.  The upstream shift into less desirable spawning habitat can lead to reduced spawning success and productivity, increased juvenile migration time, and reduced juvenile survival.  Many successful fish habitat and riparian restoration projects have been conducted in the upper Yakima River.  The lower Yakima represents essential fish habitat as a migration corridor for salmonids between the upper Yakima and the ocean.  It is critical to maintain good water quality and fish habitat through the lower Yakima migration corridor.  

The Kiona Reach has been selected as a project area for its repeated violations of water quality parameters related to water stargrass and its historical importance for salmon spawning habitat.  Aquatic plants are not generally nutrient-limited, so nutrient-reduction strategies are not likely to effect water stargrass success or distribution.  Permitting or public support for chemical control of water stargrass are also unlikely, as the Yakima River includes critical habitat for threatened and endangered salmonids.  High quality data on control of water stargrass in a river environment is not currently available because of the uniqueness of the problem in the lower Yakima River.  Control strategies and funding opportunities exist for non-native, invasive species of aquatic plants, but water stargrass projects are ineligible because it is a native plant, despite its invasive and ecologically damaging behavior.
Removal of water stargrass will increase flow, dissolved oxygen, salmon spawning and migration habitat, plant biodiversity, irrigation efficiency and recreational use.  Water quality monitoring, as well as qualitative data, will be recorded to document success.  Benton Conservation District will harness community concern about water star-grass to develop and maintain partnerships to meet project objectives and communicate results.  Project results will be disseminated to the scientific and natural resource management community, as well as the diverse community of river users.  
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Dense, channel-spanning water stargrass in the lower Yakima River.

The Statewide Strategy to Recover Salmon has generated regional solutions specific to watersheds.  The lower Yakima River is addressed by the Yakima Sub-basin Plan.  The 2004 Yakima Sub-basin Plan public review draft calls for action to control these aquatic plants that cover spawning beds and negatively effect water quality.  The Yakima Sub-basin Plan reports with high confidence that water star-grass is a “most severe impact” to the ecosystem and focal species.

Water quality is a critical component of fish habitat for salmonids.  Water stargrass is not only a physical threat to fish habitat space and access, but it also alters water quality.  The Yakima Eutrophication Study reports that extensive beds of water stargrass are likely the predominant factor responsible for lethally low dissolved oxygen levels (3 mg/L) and extreme swings in daily pH. USGS has determined that the abundant biomass of water stargrass is slowing the flow rate of the Yakima River. Reduced flow rates make the river more vulnerable to solar radiation and elevated water temperature.  These areas of the Yakima River are already in violation of temperature, pH and dissolved oxygen parameters, partially due to water stargrass.

Water stargrass also impairs habitat for other aquatic plant species.  In 2004, the Yakima River Eutrophication Study ranked water star-grass as “abundant” in only three surveyed points.  By 2005, water star-grass growth was significant at 32 out of 40 survey points and formed “miles of continuous, channel-spanning growth.”  The project need is urgent to protect the pristine upper Yakima River as colonies of water star-grass have recently been identified by the South Yakima Conservation District upstream of Prosser Dam.  Control methods developed in this project can be exported to other areas of the Columbia Basin where water stargrass might cause future problems.
[image: image7.wmf]Many shoreline residents have complained to Benton Conservation District (BCD) that water stargrass is plugging their irrigation diversion screens.  One gentleman explained that he had to remove aquatic vegetation from his irrigation diversion screen daily.  Another shoreline resident told BCD staff that her dog almost drown from entanglement in the water stargrass.  People driving along I-82 mention the unsightly water stargrass choking the Yakima River.  Local people tell stories about how their favorite swimming holes are full of water stargrass.  Several residents lament abandoning their traditional summer Yakima River intertube float trips, because the water stargrass is so thick that they can’t float downstream freely.  WDFW reports that recreational salmon fishing in the Yakima has declined during the last three years.  Angler complaints to WDFW point to water stargrass as the cause of reduced sport fishing success rates and the three-year decline in the number of anglers and the number of hours fished in the lower Yakima River.  Since the average sports angler in Washington spends $947 per year, the decline of the Yakima sports fishery represents not only lost recreational opportunities, but also economic losses to the region.  Attached is a letter from the WDFW Regional Fish Biologist, describing how water stargrass clogs boat props and jets, making boating difficult to impossible in the lower Yakima. Water stargrass is limiting uses of the lower Yakima River for irrigation, recreation, and economic benefits.

Preliminary Department of Ecology estimates suggest that two to three three river miles of water stargrass must be removed to allow for sufficient reaeration to produce a demonstrable improvement in dissolved oxygen concentrations.  The treatment site will be located below the USGS gauging station at Kiona because of the repeated water quality violations at that site, including pH, dissolved oxygen and temperature.  
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C. Rationale and significance to the Council’s Fish and Wildlife Program
The 2004 Yakima Sub-basin Plan, public review draft, on page 2-243, explains “During summer months, a massive growth of aquatic vegetation occurs in the entire length of the mainstem of this assessment unit.  This vegetation spans from bank to bank of the river and may inhibit migration, but certainly dramatically alters habitat conditions such as dissolved oxygen, pH, temperature, substrate, macroinvertebrate communities in this reach.”  The massive growth was also referred to on page 4-32, in a table of key uncertainties regarding habitat in the lower Yakima.  The confidence levels were rated as high, the level of impact to focal species was rated as 2, and the level of impact to ecosystem was rated as 1 (the most severe impact).  Since the publication of the 2004 Subbasin Plan, the “massive growth of aquatic vegetation” has been identified as a monoculture stand of water stargrass (Heteranthera dubia).  The Yakima Subbasin Plan and its Supplement document the concern of the negative water quality and ecological impacts of water stargrass.  Specifically, the Subbasin Plan calls for projects to study “means to control this growth” (page 4-74).
2004 Water Quality Assessment Category 5 Listings for WRIA 37 includes EB21AR at Kiona, which contains demonstrated violations in pH, flow, and temperature.  Water stargrass is a critical factor in raising pH and causing volatile daily changes in pH.  The biomass of water star-grass reduces flow for a given water volume.  By reducing flow, water stargrass makes the Yakima more susceptible to solar radiation and associated elevated temperatures.  By harvesting water stargrass, pH will remain more stable and low.  Removing water stargrass will increase flow, restoring the Yakima hydrology to its modern history pattern, a key strategy of the Yakima Subbasin Plan.  Increased flow from water stargrass removal will reduce solar heating.

This project also represents an early action strategy to limit the spread of water stargrass into the more pristine habitat of the upper Yakima, thus avoiding the violations of water quality parameters associated with explosive growth of water stargrass.  As water stargrass has been identified in the upper Yakima River in 2006, it is an imminent threat to water quality in the upper watershed.
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Water star-grass as seen from Kiona Bridge.  Estimated water depth at lower left is 8 feet.

D. Relationships to other projects

Washington Department of Fish and Wildlife submitted written commitment to provide inkind support services to this project. S. Yakima Conservation District staff has discussed loaning water quality monitoring equipment to BCD for this project.  Key personnel in organizations such as Washington State University, South Central Resource Conservation and Development, PNNL/Battelle and Yakama Nation Fisheries are concerned about water stargrass in the lower Yakima River and want to offer technical assistance and participate in this implementation project.

Water Stargrass Demonstration and Management in the lower Yakima River for Spawning Habitat, Water Quality and Beneficial Uses (WiSDoM) is ineligible for funding sources that traditionally deal with invasive aquatic plant species because water stargrass is a native plant, not identified as an exotic or weed species.

E. Proposal objectives, work elements, methods, and monitoring and evaluation
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Mechanical reduction of water stargrass will be documented with photographs and repeated plant surveys.  Water quality improvements will be documented using multiparameter continuous monitoring devices deployed in test and control areas.  This data will be evaluated against three years of previous data from the Yakima River Eutrophication Study. Flow through treatment and control areas will be monitored and evaluated against historical USGS flow and depth data. Citizens attending public information events will complete a self-evaluation of information learned.  Project staff will record personal contacts and qualitative data such as newspaper articles, television programming, and newsletters.  Evidence of public interest will include membership in Technical Advisory Group, interviews, letters of support, web site counter and individuals volunteering personal contact information for the purpose of receiving further information regarding water stargrass management.  Traditional fall chinook spawning areas will be surveyed weekly for redd counts during a six-week season, including treatment and control areas.  These redd counts will be compared to data from previous years to determine if treatments have increased fall chinook use of traditional spawning areas.  WDFW fish biologist will conduct weekly redd counts via drift boat. WDFW will conduct carcass surveys from shore to help evaluate spawner recruitment and success in treatment and control areas.  WDFW staff will also conduct shoreline and boat launch angler surveys, documenting pole hours, angler success rates and number of days fished.  
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Aerial photo of project area on lower Yakima River, near Benton City, WA.

Project area begins near abandoned railroad bridge marked on map.  The center point of the project area is also marked.

Project Objectives

Techniques for large-scale aquatic vegetation harvest in a wide, shallow river environment, such as the lower Yakima are not widely known or practiced. Various equipment and techniques will be evaluated for cost-effectiveness and suitability over lower Yakima spawning areas. A licensed aquatic plant contractor will be consulted and supervised in trial efforts for technique development.
Restore 2 river miles of the lower Yakima River mainstem fall chinook historically successful spawning habitat below the abandoned railroad bridge below Benton City. This restoration process consists of cutting and removing water stargrass (Heteranthera dubia) from the channel.
Raise summer daily minimum dissolved oxygen level by 1 mg/L in water stargrass reduction treatment areas, compared to water stargrass control areas in the same project area since 2001.

Evaluate harvested water stargrass as a livestock feed for local producers as a possible cost-effective mechanism for disposal.
Disseminate findings to the scientific and professional community through a project website, conferences or symposia, and professional presentations, for wider application and future aquatic vegetation management in the Columbia Basin.

Educate lower Yakima River shoreline landowners and the public about water stargrass, its associated threats to the Yakima River, and project findings, through a project website, public meetings, project bulletins, and media coverage via newspaper, television and radio.

F. Facilities and equipment 

Benton Conservation District maintains a contemporary office, laboratory, and computer equipment with the inkind assistance of the Natural Resource Conservation Service (NRCS).  NRCS will provide vehicle usage and fuel on an intermittent basis.  When an NRCS vehicle is not available, staff are reimbursed for mileage in private vehicles.  WDFW will provide a boat and related safety equipment for the redd surveys.

G. Literature cited 

Yakima Subbasin Management Plan

Yakima Subbasin Plan 2004 Supplement

Yakima River Eutrophication Study

H. Key personnel

Rachel Little, Fish Biologist, Benton Conservation District:  Rachel will be responsible for day-to-day management of this project, supervising contractors and cooperators, and the community involvement and education activities.  She has seven years salmon experience for Washington Department of Fisheries and U.S. Fish and Wildlife Service, and eight years of experience in aquatic education for two conservation districts and the U.S. Fish and Wildlife Service.  Her past projects include working with a landowner association formed to reduce fecal coli form counts in a small eastern Washington watershed.  In Benton County, she has forged innovative cooperative efforts among multiple agencies, private and corporate organizations to accomplish conservation projects.  
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Rachel Little with a single water star-grass plant 

pulled from Chandler Pump Return, Yakima River (October 6, 2006).
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