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There are numerous overlapping physical, chemical, and biological factors that are currently contributing to impairment of water quality standards in the Klamath River.  The size and complexity of the Klamath basin presents an enormous assessment challenge for resource management agencies.  The Klamath River TMDL interagency team developed an ecological risk assessment framework for water quality related impacts to coordinate assessment activities and to identify key mitigation activities.  The challenge associated with the Klamath River TMDL assessment was to develop a clear roadmap between the TMDL listing parameters of nutrients, temperature, and DO and their impacts on beneficial uses.  In the case of Upper Klamath Lake (UKL), the transition from a natural background condition of eutrophic to its current hypereutrophic status has had profound water quality implications and has resulted in impairment of beneficial uses within the UKL and in downstream waters. Studies have indicated that UKL has not always been hypereutrophic and that its past impact on downstream trophic status was therefore likely not as profound as it is today. There have been clear shifts in UKL productivity and species composition in the past 100 years, consistent with large scale land disturbance activities, which can be strongly implicated as the cause of the lake’s current hypereutrophic character.  
There are several issues that must be addressed as part of the assessment challenge.  Nutrients and temperature often interact together and with other watershed factors to influence processes within the aquatic ecosystem that then impact ecological elements associated with Klamath River beneficial uses.  With multiple factors impacting multiple ecosystem components, impacts on beneficial uses can be cumulative and involve effects from several different pathways.  The Klamath River TMDL ecological risk assessment conceptual model clearly identifies impacts on beneficial uses from multiple concurrent stressors.  
This Klamath River ecological risk assessment conceptual model presents a series of hypotheses regarding the likelihood that adverse ecological impacts may occur in response to one or more stressors by identifying (1) the pathways by which stressors cause ecological effects and (2) informative and representative assessment endpoints.  The Klamath River assessment endpoints are the link between scientifically measurable endpoints and the objectives of stakeholders and resource managers (i.e., support of beneficial uses).  The selected endpoints are ecologically relevant, related to environmental management objectives, and susceptible to stressors.  

The Klamath River TMDL conceptual model identifies nutrients and temperature as the primary stressors.  This presentation focuses on the nutrient conceptual model.  Assessment endpoints in the conceptual models are provided for several ecosystem components including:  A – Driver/Stressor, B – Environmental Conditions, C – Risk Co-factors (e.g., flow); D – Response/Outcome, and E – Beneficial Use (BU) Impairment.  There are a total of thirty-nine assessment endpoints included in the Klamath River nutrient conceptual model.  The presentation focuses on the pathway reflecting the connection between water quality conditions and fish disease.  Recommendations are provided as to how the TMDL water quality conceptual models can be expanded to serve the larger assessment needs in the basin.  
