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Introduction

The Fish and Wildlife Program emphasizes the need for ecosystem level approaches for the protection and enhancement of salmonids in the Columbia River. An ecosystem approach identifies those environmental factors, be they physical, chemical, or biological, that most influence biological systems. To date, the emphasis on the Columbia River has centered on physical habitat and salmonid populations. This emphasis is understandable given the dominant issues surrounding flow management practices and salmon biology. While physical habitat may often be the “dominant” limiting factor for the protection and restoration of salmonids, water quality can also be a critical limiting factor. Water quality is more than temperature, nutrients, and dissolved oxygen,  it also includes many contaminants, as in metals and pesticides. An earlier Fish and Wildlife document presented the need to address water quality as a potential limiting factor of restoration efforts.  Also, the Fish and Wildlife Program needs to be aware of the interactions of flow management practices and how they can greatly influence water quality, particularly the fate and transport of contaminants. 

Land use practices determine many of the physical and chemical features of surface waters thereby influencing biological communities. Land use practices that increase the likelihood that contaminants will reach surface waters are of particular concern to fisheries due to a wide range of potential toxicological effects. Two groups of contaminants that are of particular concern to fish health are agricultural pesticides and trace elements from mining activities. Organochlorine pesticides can bioaccumulate to high concentrations in fish (Munn and Gruber 1997), with elevated concentrations linked to reproductive function in salmonids (Leatherland 1992). Water soluble pesticides, such as organophosphates and carbamates, have been linked to a wide range of toxicological effects including reduced brain function (Gruber and Munn, 1998) and acute toxicity (Matsumura, 1985).  Likewise, trace elements from mining activities are known to pose a health risk to fish in a variety of ways; trout have demonstrated avoidance behavior when exposed to mixtures of trace elements (Woodward et al. 1997),  the condition factor of walleye was reduced when body burdens were elevated (Munn and Short, 1997), and trace metals under the right conditions can cause both chronic and acute toxicological effects (Leland and Kuwabara, 1985). Furthermore, contaminants alone, or in some combination, may be a critical limiting factor for early life stages of salmon that are presently being addressed in several recovery programs.

Water quality issues, particularly in relation to contaminants, will vary greatly depending on the watershed and its surrounding land use activities. Therefore, it is critical for the Fish and Wildlife Program to include water quality within its framework at multiple scales from sub-basin to ecological province. Examples of how contaminants and their possible effects on salmonid recovery are provided below. 

1) Upper Columbia River and Lake Roosevelt. 

Numerous studies have shown that Lake Roosevelt and the Upper Columbia River are contaminated with metals from a lead-zinc smelter in Canada. Since 1900 the smelter has discharged 360 metric tons of slag per day into the Columbia River, although this was recently stopped. Other sources of trace elements in Lake Roosevelt include the Spokane River, which transports metals from mining areas around the Coeur d'Alene drainage, and additional historical mining activities in the region. A 1994 USGS study reported that bed sediments above Grand Coulee Dam were heavily contaminated, as indicated by elevated concentrations of metals (arsenic, cadmium, copper, lead, mercury, and zinc), laboratory toxicity, and altered benthic invertebrate communities.  Trace elements are strong hydrophobes, and therefore tend to be transported and/or concentrated in associated sediment.  A common misconception is that since metals are associated with sediments they are “locked up” in the bottom of reservoirs and rivers and therefore do not pose a threat to natural resources. The fact is that under reduced conditions these metals can be mobilized from sediments and enter the water in more toxic forms. Furthermore, reservoir management practices at Grand Coulee Dam influence the re-suspension and transport of sediments and their associated metals into the Columbia River below Grand Coulee Dam. Based upon this, it is important that the Fish and Wildlife Program consider studies that assess the influence of flow management practices on metal transport to the Columbia River and whether the concentrations and chemical forms of the metals can influence the restoration success of salmonids. 

2) Okanogan River Basin

Two of the dominant land use activities in the Okanogan Basin include mining in the upper basin and agriculture in the lower basin. Both of these practices can pose a substantial threat to the health of the ecosystem overall, and particularly the resident and anadromous fish populations.   This is particularly important given that the Okanogan River is the last major tributary in the upper Columbia River with anadromous fish runs. The upper Columbia River Steelhead were listed as endangered in 1997 and spring chinook are presently under review for potential listing. In response to this, the Colville Confederated Tribes Fish and Wildlife Department are focusing on recovery efforts within the basin. The CCT Fish and Wildlife Department and the Okanogan Watershed Council have identified land use practices as a critical limiting factor for restoration. Therefore, it is imperative that restoration activities in the Okanogan Basin include a solid understanding on the potential toxicity effects of contaminants to both anadromous salmons along with other components of the ecosystem that salmonids rely on.

Recommendations:

The Fish and Wildlife Program should include water quality in its overall assessment and management goals at the Subbasin level. This does not mean that all subbasins need to have a detailed water quality assessment. There are three ways in which water quality needs to be integrated into the program. 

1) Preliminary assessments of subbasins should include a review of existing water quality information with a preliminary ranking of parameters that may be limiting to the protection and/or restoration of aquatic life. 

2) In some basins it may be necessary for the program to fund projects that fill in some of the known gaps in water quality. 

3) If particular water quality parameters are believed to be a problem within a basin, then the program should fund proposals that assess the influence of these parameters on fish health and survival. 

For all three of the types of assessments above, it is important that all proposals integrate the influence of flow management practices on water quality. 
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