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Non-Salmon Anadromous, Resident and Invasive Fish 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 characterize the distribution, abundance, seasonal habitat utilization/run timing, and life history of non-salmon anadromous species (e.g., Arctic lamprey, Bering cisco, Dolly Varden, eulachon, humpback whitefish, Pacific lamprey, and threespine stickleback) and of resident and invasive fish species. Results of these efforts will be used in evaluating the effects of Project-induced changes in flow and the interrelated environmental factors (temperature, substrate, water quality) upon the fish communities in the lower, middle and upper Susitna River.  The data generated under this study will provide a basis for impact assessment; developing A/P measures; developing PME measures; and developing resource management / monitoring plans. 

Individual objectives to be accomplished under this study are listed below:

1. Characterize the non-salmon anadromous, resident and invasive fish seasonal distribution, relative abundance, and habitat utilization in the lower, middle and upper Susitna River reaches.
2.  Monitor seasonal movements of selected fish species (e.g., radio telemetry) to estimate timing of habitat utilization.
3. Assess the presence and timing of non-salmon anadromous, resident and invasive fish species using data from PIT tag arrays and from downstream migrant smolt traps in coordination with the juvenile Chinook salmon studies.
4. Identify any invasive fish species in the Project area.
5. Collect fish habitat utilization data consistent with developing macrohabitat and microhabitat suitability criteria for instream flow modeling.
6. Summarize/develop information needed to assess potential Project effects on northern pike distribution and abundance.
7. Qualitatively identify the potential for the Project to affect non-salmon anadromous, resident, and invasive fish species habitat and determine which species/issues, if any, require further study.

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 a 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 determined with review of 1980s data].

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.
Non-salmon anadromous, resident and invasive fish species communities comprise key components of the aquatic ecosystem. The proposed hydropower operations for the Susitna-Watana Hydropower Project may influence the abundance and distribution of one or more of these fish populations. The degree of impact on the fish communities resulting from hydropower operations will necessarily vary depending on the magnitude, frequency, duration, and timing of flows as well as potential Project-related changes in temperature and turbidity.  By investigating the current populations in the Susitna River, and applying what is known regarding the impacts of river regulation and hydropower operations on fish communities, this study and its objectives will inform the evaluation of options for A/P and PM&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.
Proposed Methods

The proposed methods are outlined below.

1. Characterize the non-salmon anadromous, resident and invasive fish seasonal distribution, relative abundance, and habitat utilization in the lower, middle and upper Susitna River reaches. Synthesize the literature and existing data regarding distribution, abundance, seasonal habitat utilization/run timing, and life history for each species.  
· Build upon and use, as appropriate, the 1980s data applicable to non-salmon anadromous, resident, and invasive fish species.
· Coordinate with the F-S1 Study to summarize and obtain the 1980s study data applicable to non-salmon anadromous, resident and invasive fish species.
· Establish a seasonal sampling design (including winter where possible) that includes turbid and clear water sampling and that complements the 1980s data collection for these species (as appropriate).
· Coordinate with the Juvenile Salmon Study.
· Sample fish species using appropriate methods for the habitat and season (electrofishing, snorkeling, seining, minnow trapping) in the lower, middle and upper river main channel, side channels, sloughs, and tributary mouths.
· Develop life stage specific periodicity information for the lower, middle and upper river in support of the Instream Flow Study.

2. Monitor seasonal movements of selected fish species (e.g., radio telemetry) to estimate timing of habitat utilization.
· Radio tag and monitor selected species to estimate seasonal habitat utilization and timing (including winter). 

3. Assess the presence and timing of non-salmon anadromous, resident and invasive fish species using data from PIT tag arrays and from downstream migrant smolt traps in coordination with the juvenile Chinook Salmon studies in the upper and middle river.
· Selectively mark individually collected fish during annual surveys conducted under study objective 5.2 with PIT-tags.
· Coordinate with the juvenile salmon study team to retrieve data from PIT-tag detections and from fish wheel and out-migrant trap operations related to non-salmon anadromous, resident, and invasive species collected during their studies. 

4. Identify any invasive fish species in the Project area.
· Coordinate with all fish sampling studies to determine if any invasive fish species were collected and the location of the collections. 

5. Collect fish habitat utilization data consistent with developing macrohabitat and microhabitat suitability criteria for instream flow modeling.
· Collect macrohabitat and microhabitat utilization/suitability criteria data (as needed) via snorkeling in clear water and electrofishing/seining in turbid water.
· Coordinate with the Instream Flow Study to determine data needs and methods.

6. Summarize/develop information needed to assess potential Project effects on northern pike distribution and abundance.
· Review the available literature and existing data regarding northern pike in the study area.
· Collect data as part of the study sampling design (above) that can be used to assess Project effects on northern pike distribution and abundance.


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.
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