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The Future Watana Reservoir Fish Community and Risk of Entrainment Study
Requestor of proposed study
To be completed by the requesting entity.

Responses to study request criteria (18 CFR 5.9(b))

Describe the goals and objectives of the study and the information to be obtained
The overarching objective of this study is to evaluate the direct effects of the Project on the fish community, their habitat within the inundation zone, and potential loss from entrainment.  Specific objectives include:

1. Develop scenarios for anticipated daily and seasonal changes in reservoir habitat characteristics based on predicted reservoir operations, size, temperatures, and depth profiles. 
2. Develop scenarios for future reservoir fish communities based on current fish species composition upstream of the proposed dam site and anticipated reservoir habitat characteristics.
3. Characterize potential management options for the reservoir fishery.
4. Conduct a desktop analysis on the potential for entrainment of fish species inhabiting the proposed reservoir upstream of Watana Dam.

The study area for this study would encompass the mainstem river and associated waterbodies from the proposed Watana Dam site (RM ~184) to the upstream end of the predicted reservoir inundation zone (RM ~223). This will include lake and pond habitats that would be connected directly to the mainstem or tributary channels once a reservoir is created.

If applicable, explain the relevant resource management goals of the agencies and/or Alaska Native entities with jurisdiction over the resource to be studied.
To be completed by the requesting entity. 

If the requester is not resource agency, explain any relevant public interest considerations in regard to the proposed study.
To be completed by the requesting entity, if applicable. 

Describe existing information concerning the subject of the study proposal, and the need for additional information.
Explain any nexus between project operations and effects (direct, indirect, and/or cumulative) on the resource to be studied, and how the study results would inform the development of license requirements.
Construction and operation of the Project as described in the Pre-application Document (PAD, AEA 2011) will potentially result in inundation of the river above the dam location up to an elevation of 2,125 ft msl.  The actual proposed operating pool level will depend upon completion of a number of optimization studies.  Several operational scenarios will also be considered as part the licensing studies.  Some operating strategies, such as load following, could result in relatively large and frequent fluctuations of the water surface elevation within the reservoir.  Operations could also result in seasonal differences in pool elevation such as a winter or early-spring time drawdown in advance of the annual melt of accumulated snow during early summer.

Construction of the project will fundamentally change the fish habitat characteristics in the area to be inundated.  Riverine habitat from the Dam site to approximately the Oshetna River, about 39 miles of mainstem river plus an unknown lengths of tributary streams, will be converted to lacustrine habitat.  Conversion from riverine habitat to lacustrine habitat will be beneficial for some fish species and detrimental to others, resulting in a modified fish community.  Depending upon the fish protection measures included as part of the Project and specific engineering design elements, the modified fish community may be subject to entrainment and mortality as a result of spill or passage through turbines.  This study will provide information and tools needed for predicting the likely changes to the fish community due to habitat conversion, potential mortality from entrainment, and for assessing the potential Project operational effects on lacustrine habitat following Project construction.

Understanding the relationship between Project design, operations, lacustrine habitat, and the potential fish community in the proposed Watana Reservoir is important for refining Project operations, assessing potential Project impact, and development of PM&E measures.  The proposed Watana Reservoir has the potential to provide public benefits in the form of recreational fishing opportunities.  Identifying the potential fish community and species valued as sportfish is also important for identifying alternative fishery management strategies in advance of project construction.

Explain how any proposed study methodology (including any preferred data collection and analysis techniques, or objectively quantified information, and a schedule including appropriate field season(s) and the duration) is consistent with generally accepted practice in the scientific community or, as appropriate, considers relevant tribal values and knowledge.
[add content demonstrating that the methods are consistent with generally accepted practices and consider relevant tribal values, etc.]

Objective 1

· Coordinate with hydrology to adapt an existing model or develop a new unsteady flow hydraulic model of the proposed reservoir that can be used to evaluate daily and seasonal changes in reservoir depth and the amount of exposed shoreline.  Use the model to estimate the amount of varial, littoral, limnetic, profundal, and benthic zones in the reservoir under alternative operating scenarios.  Collaborate with the fish and aquatic technical working group (FATWG) in the development of model assumptions.
· Coordinate with the water quality team in the development of a water temperature model of the proposed reservoir that can be used to evaluate seasonal changes in water temperatures and the potential for thermal stratification.
· Coordinate with Project hydrologists and engineers in the evaluation of alternative Project operating scenarios.
· Incorporate potential operational affects related to peaking.


Objective 2

· Use information synthesized as part of the historic data synthesis and 2012 studies to characterize the existing fish community in the mainstem river and any tributaries or lakes that could colonize the reservoir.
· Identify species in the existing fish community that may use lacustrine habitat for one or more life history stages and prepare a white paper identifying their life history and habitat requirements, focusing on the lacustrine elements.  Include a discussion of the uncertainty in predicting the future fish community that can aid in the development of a post-construction monitoring program.
· Identify the presence of invasive species in lakes and ponds that are currently disconnected from the mainstem but have potential to be inundated.

Objective 3

· Collaborate with the ADFG and FATWG on the development of alternative fishery management strategies for the reservoir

Objective 4
[bookmark: _GoBack]
· Coordinate with Project Engineers to understand alternative Project designs (spillways, penstocks, turbines, etc.) and operating scenarios.
· Review the abundant literature and previous analysis on risk of fish entrainment at hydropower projects with a focus on deep water intakes and cold water reservoirs. 
· Conduct a desktop analysis to identify the potential vulnerability of fish in the anticipated reservoir community to entrainment and mortality at the proposed dam under alternative design and operating scenarios.


Describe considerations of level of effort and cost, as applicable, and why any proposed alternative studies would not be sufficient to meet the stated information needs.
[To be provided].
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