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Fish Passage Barriers in the Upper Susitna and Select Middle Susitna Tributaries 
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  potential effects of the Project-induced changes in flow and water surface elevation on free access of fish into and out of suitable habitats in the middle and upper Susitna River.

1. Locate and categorize all existing fish passage barriers (e.g., cascade, beaver dam) located in selected tributaries in the middle and upper Susitna River (tributaries to be determined during study plan development).
2. Identify the type (permanent, partial, temporary, seasonal) and characterize the physical nature of any existing fish barriers located within the project hydrologic zone of influence.
3. Evaluate the potential changes to existing fish barriers located within the project hydrologic zone of influence.
4. Evaluate the potential creation of fish passage barriers within existing habitats (tributaries, sloughs, side channels, off-channel habitats) related to future flow conditions, water surface elevations and sediment transport.

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.
To be completed upon review of 1980s studies.

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.
In addition to potentially obstructing fish passage in the mainstem Susitna with the construction of a dam, the operation of the hydropower facility has the potential to affect the passage of fish into and out of foraging, overwintering and spawning habitats throughout the project area in three ways.

1. Potential for the Project to affect fish passage at existing fish passage barriers related to project-induced changes in flow, water depth, and surface water elevations.
2. Potential for the Project to create fish passage barriers downstream of the Watana dam site via flow alteration. 
3. Potential to inundate existing barriers and create new barriers due to changes in surface water elevation and sediment transport.

Understanding the relationship between Project-induced flows and fish access to suitable habitats is important for refining project operations and assessing potential project impacts.  Project-induced low flows could prevent fish from accessing suitable habitats during low-flow conditions.  In addition, variability in Project flows over time could potentially strand fish in tributary, side-channel and/or off-channel habitats where access is possible at high flow but egress is prevented when flows recede. 

In addition, if access to suitable tributary habitat is currently limited for certain migratory fish species due to the presence of permanent fish passage barriers, the knowledge of the locations of these barriers and characterization of the habitats and fish communities upstream of them may offer important options to  consider for P&A and P,M&E measures.

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.
Objective 1

· Review existing documentation, available imagery, and GIS data to identify known and potential barriers.
· Conduct aerial survey to verify barrier presence and location.
· Create GIS layer of existing barriers. 
· Determine fish presence above these barriers using data collected in 1980s and 2012.
· Where no existing fish data is available, conduct fish surveys to document fishes above select barriers.
· Coordinate with Fish Program genetics sampling.

Objective 2

· Conduct surveys to confirm type and describe physical conditions in areas of potential hydrologic influence based on protocol describe in Powers and Osborne (1984).
· Establish passage barrier transects and collect data on flow, stage, water surface elevation, and water depth at the location of the barrier.
· Collect substrate composition data on tributaries in inundation zone and slough habitats downstream.

Objective 3

· Assess the potential change to the existing barriers with under project operations.
· Where necessary, coordinate with the ISF team to model changes in barrier conditions based on predicted flow changes.
· Conduct geomorphic analysis of potential changes related to flow-sediment interactions.

Objective 4

· Use aerial imagery, exiting ISF and topographic data to evaluate the potential tributary, side channel, slough, and off-channel fish habitats where access could be compromised due to Project operational flows. 
· Establish ISF transects at aquatic habitats identified above and collect necessary data on flow, water surface elevation, and depth under high, medium, and low flow conditions.
· Identify fish species and life stages using these habitats seasonally.
· Coordinate with the ISF modeling team to model changes in fish access to habitats above based on predicted flow changes.

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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