Swan Lake Engineering Feasibility Assessment - April 4, 2011
Project Overview:

The overall objective of the Swan Lake Restoration Project is to improve the habitat quality and ecological function of Swan Lake. The Swantown Sub-basin is the sixth largest drainage in WRIA 6, covering about 18.0 sq km. It is located on the west side of north Whidbey Island west of Oak Harbor and south of Ault Field. The project is located in a coastal marsh currently not accessible to unimpeded tidal flushing or salmonid access, known as Swan Lake (or also “Swantown Lake”, “Swantown Marsh”, “Bos lake”, “West Beach Lake”).  Swantown Creek flows into the coastal wetland therefore the project occurs in a pocket estuary. 
The lake is currently classified as a closed lagoonal marsh, which is defined as a back-barrier wetland free of a persistent tide channel (Shipman 2008). The lake receives substantial seasonal inflows from Swantown Creek. Such habitats are particularly vulnerable to the pressures of development and land use changes, which has resulted in a decrease in their frequency and abundance throughout the Puget Sound region, and particularly in the greater Whidbey Basin. These shoreforms are of particular value to juvenile salmonids which utilize them for refuge from predation, foraging and osmoregulation.  

Although historic data that predates the extensive modification to the Swan Lake system is minimal, a preliminary historical assessment concluded that prior to modification, the system was a brackish water system that likely included an intertidal connection (tide channel) to the Strait that was periodically open, but probably not in a permanent or stable configuration (Johannessen and Waggoner 2010). An extensive area surrounding the lake was mapped as saltmarsh in 1871 (T-sheet 1253 by USC&GS, UWRHP 2005). The mapped saltmarsh extended immediately landward of the barrier berm north of the Swan Lake, apparently linking the lake to backshore wetlands in what is now Joseph Whidbey State Park.
Geomorphic evidence also suggests that surface drainage from the lake to the marine environment most likely occurred at the north end of the lake where a “bulge” on the 1871 shoreline mapping appears to indicate the presence of an ebb tidal delta, although no clear channel was drawn on the map (Johannessen and Waggoner 2010).  A series of low elevation coastal wetlands are present between 1,000 and 6,000 ft northeast of the West Beach Rd. bend, within the state park. These are all linear features that parallel the beach berm and may represent old tide channels from the larger Swan Lake wetland complex.  The field reconnaissance confirmed elevations in these features extending generally northward from the West Beach Road prism immediately north of the bend in the road where it leaves the beach. Elevations were related to MLLW using direct observations of water level in the Strait correlated to predicted water levels. These data revealed that the northern low area followed roughly parallel to the beach berm behind the current park trail, and with elevations as low as +6.9 ft MLLW is below the current level of MHHW (+7.5 ft MLLW). The marsh area south of the road between the lake and road has elevations as low as +5.9 ft MLLW, although no linear trend of could be discerned.  
Watershed processes and habitat features associated with Swan Lake are currently impaired by an inadequate culvert and tidegate system that currently prevents adequate water flow in and out of the embayment, limits normal marine flushing and completely prevents fish access to this refuge. The current culverts are too small in diameter and too long to allow healthy exchange of marine and fresh waters. Both the diameter and velocity within the culverts combined with their length preclude nearly all fish passage. The culverts also inhibit prompt draining of the embayment during winter storm events. The tide gates compound the problem when they close on incoming tides and prevent all fish access as well as marine invertebrates to this historic estuary. The current structures are a complete barrier for fish. 
Changes in watershed hydrology, infrastructure constraints and increased sea levels anticipated as a result of climate change may have altered the likelihood of maintaining a seasonal tidal connection as compared to historic conditions.  If the feasibility analysis indicates that an open channel to the north is sustainable and would maintain a hydrologic connection for a prolonged period during the late winter and early spring the project would have substantial benefits for juvenile salmonids, including ESA-listed Chinook salmon and steelhead trout. Providing fish passage, with enhanced tidal flushing into Swan Lake, would offer approximately 150 acres of new juvenile salmonid estuary nearshore marine habitat.  No salmonids have been sampled within Swan Lake during samplings in 2005 (Wild Fish Conservancy, 2007), or in 2007 by Meridian Environmental.  However, thousands of juvenile Chinook, chum, pink, and coho salmon have been sampled on the beach within ¼ mile of the culverts outfall.  
Future management of the lake is constrained by the fact that existing levels of flood protection will need to be maintained.  Accomplishing this will require some functional means of transferring water out of the lake and into the Strait.  As a result, even if the technical evaluation concludes that establishing a connection that would ensure fish passage is not feasible, a solution that maintains hydrologic connectivity and sustains the current saltmarsh habitat while minimizing increases in flood impacts will be necessary.  In the absence of a feasible fish habitat restoration alternative, secondary alternatives that focus on restoring and maintaining the saltmarsh habitat function may need to be pursued.

The proposed study will evaluate the engineering feasibility of a range of restoration alternatives for improving estuarine and marine nearshore processes at Swan Lake, a large saltmarsh/historic pocket estuary on the west side of Whidbey Island, Island County, WA. The engineering feasibility study would complete work on a variety of technical elements to assess a range of engineering alternatives, including options that could improve current saltmarsh habitat or provide access to the lake for juvenile salmonids and other marine fish species.  
Phases and previous SRFB funds:

The partners anticipate there will be three phases to the overall Swan Lake Restoration Project: 1) Feasibility Assessment; 2) Project Design, and 3) Construction.  Project planning was initiated with an Island County Conservation Futures Fund Grant that was used to conduct outreach and education activities, implement invasive species control, and complete a Stewardship Plan for the Island County property.

A previous request to SRFB (#09-1459) funded a preliminary feasibility study that focused on the historic character and function of Swan Lake.  That work, completed in the fall of 2010, was considered the first step in the completion of a larger engineering feasibility assessment to identify potential restoration alternatives, and was primarily intended to determine whether or not additional investigation into the feasibility of restoring Swan Lake was warranted. The preliminary investigation concluded that the a more comprehensive feasibility assessment has merit, and should include more detailed topographic and bathymetric mapping, wave and littoral drift assessment, wetland functional assessment, inlet analysis, infrastructure analysis, and more development of conceptual plans for several alternatives.
Island County has committed $25,000 in support of completing the comprehensive feasibility assessment.  Coastal Geologic Services and SFEG are currently collecting data on lake water levels, stream inflows and sediment characteristics that will be required to complete the engineering feasibility assessment.  This work will result in development of a database that contains continuous water levels in the lake, continuous flow data for Swantown Creek, and concurrent tidal elevations.  These data will ensure that the engineering feasibility assessment can be completed in a timely and cost-effective manner once funding is secured.  The Island County funds will also be used to conduct an initial public meeting to solicit feedback on potential alternatives for restoring Swan Lake. Public involvement will be key for a successful project, and will continue under the proposed feasibility assessment to ensure that the community’s concerns are adequately considered. 
SFEG and SLWPG had submitted a preliminary application for completion of the remaining Phase 1 work to the SRFB in 2010 ((#10-1725). That application was withdrawn in July 2010 when it became clear that the preliminary investigation would not be completed prior to the application deadline.  This proposal represents a request to complete the remaining Phase 1 Work. 
Under Phase 2 project designs will be developed for a selected restoration alternative, and permitting will be completed. Depending on the outcome of the engineering feasibility assessment restoration may include development of a sustainable open channel that supports fish passage into and out of the lake, or development of a hydrologic connection that maintains saltmarsh habitat.  Future project direction and funding opportunities will depend on the outcome of the engineering feasibility assessment. Implementation of the selected restoration alternative will be completed as Phase 3 of the project.
Scope of Work 

Work to be undertaken in support of completing the engineering feasibility assessment will include more detailed topographic and bathymetric mapping, wave and littoral drift assessment, wetland functional assessment, inlet analysis, reference site analysis, infrastructure analysis, and more development of conceptual plans for several alternatives. The project team has identified a series of technical analyses that need to be completed to conclude this phase of the project.  These steps may be refined as the preliminary feasibility information becomes more available.  The proposed Engineering Feasibility Analysis will include the following elements:

1) Technical Assessment:
a) Conduct topographic/bathymetry survey to create map for basin geometry and to get potential tidal prism and stage storage curve
b) Assess hydrology of the lake system. Water level recorders have been installed in the lake and stream to collect dry and wet weather data to support a hydrodynamic model of water balance. Rainfall runoff will be estimated using available precipitation, watershed data, and hydrology calculations. A simplified one-dimensional hydrodynamic model of the lake, the adjacent drainage channel, culverts and Strait will focus on the hydraulics of the culverts and alternate outlflow locations.  Rainfall and runoff, evaporation, and overtopping will be considered.  The utility of the model will be gauged with available data. The overall objective is to understand the relationship between rainfall-runoff, discharge and water level in the lake, and to develop a tool to evaluate the expected hydraulics of alternative inlet configuration (e.g., larger culverts, open channel, overtopped barrier).
c) Assess wave climate and littoral transport. Conduct a wind wave generation hindcast analysis using Smith Island wind data. Use available maps to characterize wind wave generation fetches. Develop a wind wave climate. Analyze data from NOAA NNDBC Buoy 46088 to confirm the wind wave climate and characterize penetration of waves from the ocean. Apply the wave climate to characterize wave power incident to the site in order to address inlet closure/ stability, longshore sediment transport and wave overtopping. 
d) Perform inlet analysis: wave power vs. runoff power and tidal prism to estimate breaching frequency. Applied geomorphology indexes will be used to investigate the likelihood of an inlet remaining open. Given the strong wave exposure and small tidal prism, but large runoff and wave overtopping, the natural system was probably intermittently open. This analysis will address the feasibility of an inlet and its characteristics.
e) Identification of infrastructure constraints (including septic, roadway, fill, buried utilities, and foundation) for two or three potential locations of structures/open channels.  Identification of parcel ownerships, easements, covenants, and projected for several potential locations of structures/open channels due to changed tidal regime.
f) Wetlands functional assessment. Identification of current marsh habitats, wildlife species using these habitats, and projected impacts due to changed tidal regime.  
2) Outreach 
SFEG and SLWPG will convene a series of community meetings to solicit feedback and address community concerns.  At a minimum we envision hosting three 

outreach events including:

a) Project kickoff in January 2012 to introduce the goals and objectives of the overall restoration project and to solicit feedback on community concerns

b) Presentation of results from Technical Analyses 

c) Presentation/Discussion of Proposed Alternatives

3) Conceptual Design 

a) Identification of various alternatives for achieving the project objectives (each alternative will be presented as a plan view drawing located on an accurately-scaled site plan

b) Evaluation of the various alternatives and discussion of the pros and cons of each alternative including a rough construction cost estimate
c) A conceptual design will be developed for the preferred alternative based on the outcomes of Tasks 1 and 2.  The design will be sufficient to move forward to with seeking funding for Phase 2 of this Project – Design and permitting.
Deliverables:

The overall goal of the project is to determine the best approach for restoring ecosystem processes at Swan Lake.  Specific products are listed above under technical assessment tasks.  Deliverables will also include convening three public meetings.  The results of tasks completed in support of the technical assessment, and the outcomes of community meetings leading to the selection of a preferred alternative will be described in a final report. The final report will include, conceptual designs for the preferred alternative that are suitable for seeking funding to support project design(Phase 2).
Island County’s Salmon Strategy:

Due to the large size of the Swan Lake system and the documented presence of relatively abundant fish (including juvenile salmon) immediately west of the lagoon, the habitat enhancement potential for this site is considered to be fairly high. Improving or establishing a connection to the Strait could provide valuable saltmarsh and lagoon habitat that is currently not accessible to fish. This recommendation is consistent with recommendations in the Habitat Limiting Factors report (WSCC 2000) and the Island County Estuarine Restoration Program (Sheldon and Associates 2001).  
Protection and restoration of Swan Lake was initially identified as a high priority project in the Island County Estuarine Restoration Program prepared by Sheldon and Associates in 2001. The project is also identified in the WRIA 6 Limiting Factors Analysis completed by the Washington Conservation Commission in 2000, which described the tidal connectivity and habitat surrounding the lake as impaired and included recommendations for addressing limiting factors to improve habitat for salmonids.  
Swan Lake is located in an area identified by the WRIA 6 Salmon Recovery Plan (Island County 2005) as a medium priority geographically (Geographic Area 2) for protection, restoration and enhancement of salmon habitat.  However, the WRIA 6 Salmon Strategy gives high priority to projects such as the one proposed here that address physical and habitat forming process by removing the artificial impediments for tidal flushing and fish passage.  Pocket estuaries and coastal marsh habitats such as Swan Lake are also one of the highest priority habitats for restoration, enhancement and protection according to the WRIA 6 Salmon Strategy. The Swan Lake Engineering Feasibility and Design is listed on the WRIA 6 3-year work plan for 2011-2013.

Island County’s goal for salmon habitat restoration is to balance the rights of property owners with creating a sustainable environment for future generations of people and fish. The county has already purchased +/-300 acres of property surrounding the lake including +/-100 acres of wetland with Conservation Futures Funds and there will be no “take” of uncompensated property rights of citizens. The surrounding farmland is a priority for protection by the Whidbey Camano Land Trust.  Neighboring private and public uses and surrounding environment will be studied for protection through future (currently unfunded) phases of the engineering feasibility study. There are willing landowners. There is no adverse impact to the Naval operations. There is potential for a significant benefit to juvenile salmon including Chinook.  All of which are elements of the WRIA 6 lead entity’s strategy and regional recovery plan.

Project Schedule:

Jan 2012-Public meeting to inform community of the funded project and its goals, solicit input. Finalize landowner agreements with landowners as necessary for gathering data.  

March 2012-Hire consultants to complete technical tasks, negotiate specific scope of work and time line.  Start collection of historic habitat information, ownership information and future steps necessary for conservation easement of County Property

Apr-Oct 2012-Complete Technical Analyses
November 2012-Present results of Technical Analyses to Community, discuss restoration options
January 2013 – Community discussion, selection of preferred alternative
March 2013-Complete draft report and conceptual design for preferred alternative 
June 2013-Final Report Completed 

