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Adult Salmon Distribution and Habitat Utilization 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 proposed study area is the Susitna River from Cook Inlet (RM 0) upstream to the Oshetna River confluence (RM 234.4), with an emphasis on river reaches between its confluence with the Chulitna River (RM 98) and Devils Canyon (RM 150).  The mainstem Susitna River is divided into two generalized reaches for the purposes of this study plan: the middle river (RM 98-150) and upper river (150-234).  Devils Canyon extends from RM 150 to 154.  The goals and objectives of this study are described below.

Goals
Characterize the distribution, migration behavior, and proportional abundance of adult anadromous salmon and determine their use of mainstem, side channel, and slough habitats in the middle and upper Susitna River.
Determine whether historical study results and conclusions are consistent with the current distribution and relative abundance of spawning adult salmon in the mainstem Susitna River.
Provide the Instream Flow Study (F-S5) with spawning (and holding) habitat data to support selection of instream flow transect sites and development of site-specific habitat suitability criteria.

Objectives
1. Capture, radio tag, and track adults from five species of Pacific salmon in the middle Susitna River in proportion to their abundance.
Determine the migration behavior and spawning locations of radio-tagged fish in the middle, and upper Susitna River.
Where feasible, use sonar to determine spawning locations in turbid water.
Characterize salmon migration behavior and timing within and above Devils Canyon.
Compare historical and current data on relative abundance, locations of spawning and holding salmon, and use of mainstem, side-channel, slough, and tributary habitat types by adult salmon.
Locate individual holding and spawning salmon in clear and turbid water and collect habitat data from spawning and holding salmon in the middle and lower river mainstem consistent with developing habitat suitability criteria for instream flow modeling.

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.
Existing information includes fish spatial and temporal distribution, and relative abundance information from existing recent and early 1980s studies.  The Aquatic Resources Data Gap Analysis (ARDGA; AEA 2011a) and PAD (AEA 2011b) summarized existing information and identified data gaps for adult salmon, and resident and rearing fish.  The adult salmon habitat use studies conducted by Alaska Department of Fish and Game (ADF&G) during the 1980s are summarized by Woodward-Clyde Consultants and Entrix, Inc. (1985).  In recent years, ADF&G has conducted adult salmon (sockeye, coho, and chum) spawning distribution and abundance studies in the Susitna River (e.g., Merizon et al. 2010; Yanusz et al. 2011).  In 2012, ADF&G expanded its scope to include Chinook and pink salmon, and AEA is conducting a habitat utilization study of similar goals, objectives, and scope to the study proposed here.
Existing fish and aquatic resource information appears insufficient to address the following issues that were identified in the PAD (AEA 2011):

F4: Effect of Project operations on flow regimes, sediment transport, temperature, and water quality that result in changes to seasonal availability and quality of aquatic habitats, including primary and secondary productivity.  The effect of Project-induced changes include stream flow, stream ice processes, and channel morphology (streambed coarsening) on anadromous fish spawning and incubation habitat availability and suitability in the mainstem and side channels and sloughs in the Middle River above and below Devils Canyon.

F5: Potential effect of Project flow regime on anadromous fish migration above Devils Canyon.  Devils Canyon is a velocity barrier to most fish movement and changes in flows can result in changes in the potential fish movement through this area (approximately RM 150).

F6: Potential influence of the proposed Project flow regime and the associated response of tributary mouths on fish movement between the mainstem and tributaries within the Middle River reach.

F7: Influence of Project-induced changes to mainstem water surface elevations July through September on adult salmon access to upland sloughs, side sloughs, and side channels.

F8: Potential effect of Project-induced changes to stream temperatures, particularly in winter, changing the distribution of fish communities, particularly invasive northern pike.
Additional information is needed to understand the seasonal use of different riverine habitat types by fish species and life-stage so that the impact of potential Project-induced changes in habitat on fish species composition, distribution and abundance can be evaluated.  Information from this proposed habitat utilization study will also be used in combination with other studies including the geomorphology studies, Instream Flow Study, and Production Study to assess Project effects.

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.
Project facilities and operations will modify the flow, thermal, and sediment regimes of the Susitna River, which will alter the composition and distribution of fish habitat.  Understanding the seasonal use of different riverine habitat types by fish species and life-stage is essential to evaluating the impact of potential Project-induced changes in habitat on fish species composition, distribution and abundance.  Information from this proposed habitat utilization study will also be used in combination with other studies including the geomorphology studies, Instream Flow Study, and Production Study to assess Project effects.

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.
The proposed methods are outlined, by objective, below.

Objective 1
· Install and operate four fishwheels at Curry (RM 120) continuously from early June to early September each year (Figure 1).
· Radio-tag 400 Chinook salmon and 200 chum, sockeye, pink, and coho salmon at Curry.
· Assess the degree to which radio-tagged fish are representative of all salmon in the middle and upper river.

Objective 2
· Track the locations and behavior of radio-tagged fish using an array of fixed-station and mobile receivers.
· Conduct boat- and ground-based surveys to locate holding and spawning salmon to the level of microhabitat use. 

Objective 3
· Use a combination of side-scan and DIDSON sonar to determine salmon spawning locations in turbid water.

Objective 4
· Establish an array of fixed station receivers at and above Devils Canyon to monitor the behavior of radio-tagged fish (Figure 1).
· Conduct aerial surveys of the upper river to locate tagged and other salmon.
· Locate spawning and holding salmon upstream of Devils Canyon.

Objective 5
· Compare results from 2012-2014 studies to historical results that characterized the relative abundance, locations of spawning and holding salmon, and use of mainstem, side-channel, slough, and tributary habitat types by adult salmon.

Objective 6
· Locate individual holding and spawning salmon in clear and turbid water of the middle and upper river.
· Collect habitat data from the locations of spawning salmon in the middle river mainstem consistent with developing habitat suitability criteria for instream flow modeling.
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Figure 1.	Proposed fixed-station telemetry locations in the middle and upper reaches of the Susitna River.
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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 in future detailed plans.
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