WRIA 11 and 12 Nearshore Habitat Assessment and Restoration Design Project

South Puget Sound Salmon Enhancement Group


BACKGROUND

The nearshore environments of the Puget Sound are a critical piece of pacific salmon life histories.  A salmon-centric view of the nearshore would highlight the upland bluff areas, the upper and intertidal beaches, and the subtidal region to the depth that light penetrates to support submerged aquatic vegetation.  The upland habitats, or backshore regions, are important zones of communication between the terrestrial and marine environments.  Backshore bluffs provide material to feed and accrete beaches.  Marine riparian areas provide shade, act as an important component of the food web through input of insect prey and serve as an ongoing supply of large woody debris that ultimately creates structure and habitat for juvenile salmonids along the shorelines. Naturally low sloping beaches support juvenile migration corridors as the shallows provide important refugia from larger, predatory fish. The upper intertidal beaches are also important for forage fish spawning habitat, which serve as a food source for Puget Sound salmonids as well as other marine and avian creatures.  
Small estuaries and inter-tidal stream mouths provide areas for rest and physiological transition for salmonid smolts undergoing osmoregulatory processes to make the change from fresh water to salt water.  Kelp, algae and eelgrass beds also provide important nursery habitat as the beds are highly productive environments and support herring spawning activity, another important prey species for young salmon. 
Many of these critical nearshore habitats have been significantly degraded or completely lost in the extensive development and modification of Puget Sound shorelines.  The WRIA 11 and 12 Nearshore Habitat Assessment and Restoration Design Project seeks to assess the condition of the habitat along a small segment of shoreline in the southern Puget Sound region from the Nisqually Delta north to Point Defiance in order to identify meaningful restoration opportunities and develop a restoration plan for this nearshore reach.   

The assessment will address the eastern shoreline from the Nisqually Delta to Point Defiance and all of Ketron Island, totaling 23 miles of shoreline.  The habitat along this shoreline has been heavily impacted by residential and commercial development. Armoring of the shoreline resulting from development has inhibited bluff and riparian habitat from interacting with the marine habitats, eliminated the upper intertidal beach region and significantly reduced estuarine habitat area.  
Previous studies have noted the habitat impairments along the project shoreline and identified restoration of the nearshore of as a high priority action.  The Water Resource Inventory Area (WRIA) 11 Salmon Habitat Limiting Factors Analysis (LFA) (Kerwin 1999) identified the Nisqually nearshore reach as having poor habitat condition, and the WRIA 12 LFA (Runge et al. 2003) indicated that the nearshore habitat was impaired by fill associated with the rail line and subsequent loss of estuarine area.  The Nisqually River watershed salmon recovery strategy (2004) listed restoration and protection of South Puget Sound nearshore environments as highest priority. The WRIA 10/12 strategy (Pierce County Water Programs 2004) listed the assessment of nearshore habitat in WRIA 12 as a high near-term priority.  
In addition to identifying restoration projects that will have the greatest long-term benefit to salmon within this reach, the WRIA 11/12 Nearshore Assessment will fill in data gaps between areas adjacent to the project reach that have already been assessed.  The Thurston County assessment covered Thurston County to the Nisqually River and the Pierce County Nearshore Habitat Assessment covered Anderson and Fox Islands, as well as the Gig Harbor area.  Where possible, this assessment will be designed to be consistent with these adjacent assessments, and will gain consistency with other assessments in Puget Sound by following the Puget Sound Partnership’s guidance for nearshore assessments (PSNERP 2002).  
An assessment methodology that highlights the critical habitats of the nearshore zone will be designed for the project reach.  The project area will address the nearshore environment extending from the sub-tidal depth where light ceases to penetrate to support aquatic plant life up to the top of the backshore bluff habitat that provides sediment to support intertidal beaches.  The project seeks to fill in data gaps regarding salmonid habitat condition in this reach and the effects of shoreline modifications on habitat forming processes in order to identify potential restoration projects that will have the highest benefit to salmon. 
Goals and Objectives
The project essentially embodies three phases that will be completed over a two year period.  The goals and objects to complete these phases are as follows. 
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I. GOAL

Fill in data gaps pertaining to nearshore habitat condition in the South Puget Sound region and develop a basic characterization of nearshore function in regard to the health of salmonids. 

   Objective

   Design and implement a comprehensive assessment methodology and nearshore    

   sampling scheme relevant to project development for the nearshore project reach.  
Actions: 

· Compile existing data on nearshore habitat and processes. 

· Compare and synthesize methods and sampling protocols from existing nearshore assessments and documents.
· Follow the recommendations of the Puget Sound Nearshore Partnership.
· Convene a Technical Advisory Group to ensure that the methodology. protocols are anchored by sound science practices.  
· Conduct habitat surveys of the project reach according to the defined sampling protocols over the 2006 and 2007 sampling seasons.
· Work with WDFW to complete forage fish spawning surveys.  

   Objective

   Disseminate information and make it readily available to shoreline mangers, project 

   partners and restoration agencies.
Actions:
· Compile existing data sets and new data into a comprehensive GIS database. 
· Complete a formal written report.
· Post both the report and the database on the web.
II. GOAL

Identify restoration opportunities in the project reach. 

  Objective

  Produce restoration recommendations highlighting existing attributes of specific sites 
  and predicted response to restoration.
Actions:

· Map shoreline modifications relative to mean higher high water and detail by location, type, length, extent of shoreline armoring and proximity to net-shore drift cells to determine which modifications are potentially most significant in terms of habitat and habitat forming processes.
· Conceptualize current versus historic sediment input and transport in the project reach.
· Take inventory of all geomorphic landforms, estuarine habitat, creek mouths and tidal prisms and relate these attributes to nearshore processes.
· Link physical, both natural and anthropogenic, features of the shoreline to the overall habitat forming processes at work along this stretch of shoreline to inform projections on how specific sites will respond to restoration.  
   Objective

   Assess the benefits of candidate restoration project types. 

Actions:

· Develop a framework for assessing benefits of specific project types to promote salmonid health and recovery.
· Utilize the South Sound Recovery Chapter to create an informed prioritization of project types. 
· Work with the Puget Sound Partnership Nearshore Implementation Team to identify an appropriate prioritization scheme for the project shoreline. 
· Work with the Technical Advisory Group to solidify a method of ranking projects types based on potential benefits to salmonids, processes restored and physical impairments addressed for the project shoreline. 
   Objective

   Create a prioritized list of restoration projects based upon highest benefits to salmon  

   and cost effectiveness that will be recognized and accepted by local stakeholders and 

   management agencies. 

Actions:

· Analyze assessment data to determine where restoration of particular sites will result in a re-connection of habitat forming processes.
· Compare current to historical habitat conditions to determine where restoration of habitat and habitat forming processes will result in the highest benefit to salmon.
· Implement education and outreach events that will target shoreline communities and landowners.
· Work with the BNSF railway company to identify projects of mutual benefit.
· Prioritize restoration opportunities using a simple, additive scoring system based upon potential for restoration of habitat processes, amount and type of habitat restored, number of habitat stressors addressed and cost effectiveness.
· Compile list into a database and distribute information.
III. GOAL 

Commence restoration in the project shoreline. 
   Objective

   Select and design two to three projects from the top of the prioritized list as ready-to-go  

   projects for the 2009 Salmon Recovery Funding Board grant round and other funding 

   sources as they become available. 
Actions:

· Obtain 30% preliminary engineering designs and cost estimates for two to three projects. 

· Obtain landowner approval for the restoration activities at select sites.
· Solicit funding for the ready-to-go projects.
· Promote public support of the projects in local communities. 
Assessment METHODS

The South Puget Sound Salmon Enhancement Group (with review by the WRIA 11 and 12 nearshore technical advisory group) will develop nearshore sampling protocols detailing an assessment of sediment processes, biological habitat processes, geomorphic beach characteristics and anthropogenic features for the marine shoreline from the Nisqually delta to Point Defiance, including Ketron Island. 
The assessment will define the differences between current and historic habitat condition along the project shoreline to determine why the habitat has changed, including how changes in ecosystem processes may relate to habitat structure. Information on historic conditions such as distribution, abundance and size of habitat types, habitat connectivity, geomorphology, sediment and nutrient transport as well as the progression of shoreline development will be gathered.  

The primary resource for historical information will be the Department of Natural Resources digitized t-sheets and historical database.  Where possible, information will be analyzed to assess the condition of the shoreline for pre-railroad development in 1912. Information for both pre and post railroad construction will also be obtained from County records, local City and Park department documents, and BNSF 1915 engineering survey maps. The assessment of current conditions will utilize existing aerial photos and shoreline databases, principally, the Department of Natural Resource’s ShoreZone Inventory. Field surveys will also be conducted to verify and expand upon such data sources. 
Delineating Shore Segments and Assessment Units

The twenty-three miles of shoreline around Ketron Island and between the Nisqually Delta and Point Defiance will be classified into unique shore segments based upon physical, geomorphic and habitat characteristics for data collection purposes. This approach will allow for specific conservation and restoration recommendations to be made for distinct habitat units and ultimately individual project sites. 

ShoreZone units will be the basic assessment unit in this study (DNR 2001).  Units will be combined or fragmented where necessary to address unique habitats or habitat processes, primarily net-shore drift.  Net-shore drift information will be obtained from Ecology’s Shorelands and Environmental Assistance program’s Digital Coastal Atlas.  ShoreZone units will be compiled in cases where units break drift cell continuity to understand the overall processes at work within drift cells.  The sampling protocols applied to each segment or ShoreZone unit will be a function of the prevailing habitat features and physical characteristics.  
Characterization of Drift Cells, Sediment Supply Regimes and Physical Habitat
The majority of the marine shoreline in the assessment reach has been cut-off from the backshore, bluff habitat by the BNSF railroad causeway.  In some places, the railway deflects away from the shoreline, connecting the backshore and beach habitat; however, the greater part of the railway sits below the mean higher high water line. The positioning of the railway limits upper beach habitat and inhibits sediment inputs from reaching the beach to enhance forage fish spawning habitat and shallow water refugia. 
Project Questions/Restoration Needs

Have beaches changed in terms of the habitat they provide for forage fish spawning and for shallow water salmonid refugia?  If so, what is the cause?  
Determine whether restoration of upper intertidal beaches is feasible and 
sustainable in the study area. This will involve analyzing sediment sources and 
the structures that may alter sediment transport, erosion and deposition.  
Additionally, beach slope, substrate and evidence of forage fish spawn will be 
important indicators of the quality of existing beach habitat. 
     Historical Context
Historic conditions regarding sediment transport will not be mapped to the  

detail level of current conditions due to limited information. Therefore, historic sediment transport regimes will be represented conceptually. 
· Assume overall net-shore drift patterns to be largely unchanged.
· Modified shorelines will be analyzed in detail to understand the historic context of 

feeder bluffs, beaches and spits.
· Utilize historic t-sheets to estimate sites of historic feeder bluffs, coves and 

accretion shoreforms and rate their historic character.

· Utilize Pierce County records regarding historic Chambers Bay and gravel 

mine operations.

· Estimate how historical input of sediment and wood through Chamber’s Bay 

and the Nisqually Delta might have affected shoreline structure. 

Sampling Parameters
The sampling methodology used in this assessment will utilize two approaches to analyze sediment supply regimes within the project reach and to determine how sediment transport communicates to beaches to support shallow water refugia and forage fish spawning habitat.  

The first approach will involve a GIS analysis of ShoreZone data, existing aerial photographs and digital elevation data to identify sediment supply sources and sinks, the effect of shoreline armoring on upper beach habitat and overall trends of erosion and aggradation. This analysis will characterize present and historic conditions within littoral drift cells along the assessment reach to understand how drift dynamics have changed according to the following criteria. 
· Current littoral drift cells will be mapped using the Department of Ecology’s net shore drift information.  

· Geomorphic features including natural spits, coves, and accretion shore-forms will be digitized and mapped.
· Potential feeder bluffs will be mapped in regards to connectivity to adjacent beaches.
· Shoreline modifications will be mapped in relation to the mean higher high water line.  Modifications such as the railroad grade, bulkheads, piers, jetties and marinas will be detailed by location, type, length, extent of shoreline armoring and fill as well as proximity to littoral drift segments to estimate impediment to natural drift and the approximate area of intertidal beach and backshore that have been lost. This information will be gleaned from aerial oblique shoreline photos and digital elevation data. 
· Existing Bathymetry Data sets will be utilized to look at offshore seafloor structure.

Secondly, the assessment will incorporate field surveys to categorize, verify and map bluff habitat, geomorphic beach characteristics, shallow water refugia, forage fish spawning habitat, shoreline modifications and amount of intertidal and backshore areas lost. This approach will generate qualitative data for sediment source and sink locations as well as connectivity between sediment supply and beaches.  Ultimately this approach, according to the following criteria, will determine if and where beach nourishment projects might be warranted or sustainable and where reconnection of impounded bluff habitat would be most beneficial. 
· Conduct field reconnaissance surveys by boat to verify aerial photos and ShoreZone data. 

· Verify location, size and extent of fill/overwater coverage associated with shoreline modifications using a handheld GPS unit.   

· Detail shoreline modifications as either above, at or below the MHHW.

· Detail shoreline modification by material and orientation to the shoreline.

· Verify aerial photos for height, toe length, location and magnitude of feeder bluffs.
· Estimate potential input of material associated with bluffs and continuous mass wasting sites through a rating system base upon size and activity level. 
· Based upon these field observations rate feeder bluffs using a simple qualitative scale to determine which bluffs are most important for restoration or protection actions. 
· Characterize surface grain-size of beach assessment units according to a simplified Wentworth Scale. Surface grain size data will be recorded for each section of beach assessment units with distinctly different substrate from adjacent areas.  

· Relate surface grain-size results to documented grain-size analyses of Surf Smelt and Pacific Sand Lance spawning habitat (Penttila 2000). 
· Work with WDFW to complete an inventory of forage fish spawning beaches in the project reach between September and March 2005-2007 according to WDFW protocols (Moulton and Penttila 2001). 

· Evaluate beach slope within assessment units to generate beach profiles over tidal horizons from mean higher high water to mean lower low water using a stadia rod and laser level over known distance to assess shallow water habitat. Beach slope will be measured along distinct habitats and will be important baseline data for predicting response to restoration and monitoring after restoration. Surface grain size will be characterized along each beach slope transect. 
The information collected in these two approaches will be synthesized to produce a conceptual sediment budget to estimate how transport has changed, what structures have caused those changes and how such changes in drift and sediment supply have affected adjacent habitat.  Analyzing substrate types, surface grain size and slope of beaches will help to predict where restoration of transport processes would be most beneficial to support accretion of beaches and/or where artificial nourishment of beaches will be most sustainable.  
Quantity, Quality and Connectivity of Estuarine and Emergent Marsh Habitat
Small estuarine creek mouths and lagoons serve as important rearing, foraging and physiological transition areas for juvenile salmonids.  The quantity and quality of estuarine habitat in the nearshore is an important limiting factor on growth and overall marine survival of Puget Sound salmonids.  Emergent marsh supports primary productivity and is a critical habitat for detrital food webs.  Additionally, juvenile salmonids are thought to be able to easily negotiate the marsh margins and therefore utilize this habitat for migration, feeding and refuge from predators. Shoreline modifications along the WRIA 11 and 12 assessment reach have degraded estuarine and emergent marsh habitat by physical impairment, restricting tidal exchange and limiting fish passage.

Project Questions/Restoration Needs

How have estuaries, lagoons and salt marshes changed in size, distribution, accessibility to fish, and quality of habitat for salmon?  
Determine which estuaries and marshes are most important in terms of their location, and the amount and type of habitat with restoration potential.  
The railroad causeway along the project reach is inclusive of many culverts, pipes, tide gates and screens. Are these structures acting as barriers to fish movement and estuarine use or restricting tidal exchange?  
Determine which of these impounded inlets have the highest restoration potential 
based upon size, likelihood of fish use, quality of habitat and land-use upland 
of the railroad causeway.  

    Historical Context

    The assessment will utilize DNR’s historic database, Pierce County records, BNSF 
    1915 survey maps and the University of Washington’s Puget Sound River History 

    Project’s data as primary sources of historical information.   
· Map and understand the historical shape, orientation and distribution of creek mouth estuaries, larger estuaries and lagoons. 
· Map and understand the historical distribution of creeks and streams that fed the shoreline and would have potentially served as salmon-bearing streams.
Sampling Parameters

In order to characterize estuarine habitat along the shoreline the assessment will couple existing data sets and aerial photographs with field verification surveys using the following guidelines. 

· Map current stream mouths, estuaries and all freshwater inputs detailing both location, width, depth of outlet channel and relative area of accessible upstream habitat.  Estimate area of estuarine habitat from aerial oblique photos and collect field verification data using a handheld GPS unit. 
· Characterize delta area and function of small creek mouth estuaries.

· Characterize area and function of salt marsh habitat. 

· Inventory vegetation and species composition of backwater marsh and estuarine habitat to determine saltwater inundation. Estimate how much salt marsh area has been lost. 
· Detail impairments of estuaries, lagoons and freshwater inlets due to shoreline modifications as far as constriction upon habitat, tidal exchange and fish passage. Estimate how much tidal prism has been lost. 
· Conduct Priority Index surveys of stream habitat and assess culverts and pipes under the railroad grade according to WDFW’s Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual (SSHEAR 2000) to indicate connectivity and function of creek mouths as rest areas for juvenile salmonids.
· Re-assess current classification of creeks and streams in the project shoreline to identify fish bearing and non-fish bearing streams and drainages with passable culverts. 
· Assess quality of upstream habitat and land-use practices on creeks with significant year-round flow.
· Characterize the area within beach assessment units as wet and dry beaches based upon evidence of freshwater spring activity to support epi-benthic communities. 

· Map the location and relative area of wet beach habitat within each assessment unit.  

· Work with the Nisqually Tribe to extend beach seining studies along the nearshore to determine fish use and distribution amongst small estuaries. 

· Compare current distribution of small estuaries to historic availability evident from DNR’s digitized t-sheets. 
· Verify and improve upon ShoreZone emergent marsh data and the National Wetlands inventory data.

The culmination of these datasets will determine whether current conditions provide sufficient areas of rest for migratory salmonids based upon current distribution and historically availability of small estuaries.  Distribution of estuarine habitat will determine where restoration and protection of estuaries is most critical. Identification of fish bearing streams and assessment of habitat quality in some of the small creeks and un-named tributaries to the Puget Sound will inform potential protection recommendations and indicate where culvert replacement and habitat restoration will be most beneficial.
Marine Riparian Vegetation 
Overhanging riparian forests along Puget Sound shorelines serve as a significant source of insect prey and large woody debris. In many places along the project shoreline the BNSF causeway separates the nearshore from the riparian area, presenting angular rip-rapped banks instead of potential overhanging vegetation.  Bulkheads from commercial development and single family homes also occupy the zone where riparian vegetation would thrive in the nearshore.
Project Questions/Restoration Needs

How have potential inputs of large woody debris, insect prey and detrital nutrients changed?  
Investigate whether restoration of marine riparian forest is feasible given the location of the railroad causeway.  
Historical Context

Utilize DNR’s historic t-sheets and Puget Sound River History information to understand the relative amount of riparian area that has been lost due to shoreline development. 
Sampling Parameters
· Verify and improve ShoreZone riparian data set through field surveys.
· Evaluate presence and orientation of large woody debris along assessment units. 

· Determine upland conditions and land use as well as future zoning regulations.
· Estimate riparian area using aerial oblique shoreline photos and compare to historic availability from digitized T-sheets.
· Detail presence/absence of over hanging riparian vegetation and determine restoration potential in areas devoid of vegetation. 
These analyses will determine where the most significant changes to marine riparian habitat have occurred and identify areas where riparian plantings may be feasible and most productive. 

Submerged Aquatic Vegetation
Aquatic vegetation, particularly eelgrass beds, serve as highly productive feeding and forage nursery habitats, support herring spawning grounds and provide migration corridors for juvenile salmonids. ShoreZone data and results from the Submerged Vegetation Monitoring Project (Dowty et al. 2005) indicate that eelgrass is sparsely distributed in the South Sound region. While there is little historical data to assert that there has been a long term decline in aquatic vegetation distribution and abundance, shoreline development has undoubtedly affected the processes that support the survival of aquatic vegetation. 

Project Questions/ Restoration Needs  
Is the amount of eelgrass and other subtidal vegetation limited?  If so, what are the limiting factors and how can these issues be addressed to restore the habitat and/or the processes that support eelgrass and other important aquatic vegetation.  
Sampling Parameters 
Conduct intertidal and underwater surveys of submerged aquatic vegetation to… 

· Verify and improve ShoreZone data on eelgrass and kelp distribution.
· Map area of submerged vegetation and note the presence of invasives and other threats to eelgrass.
Subtidal Video Surveys

Underwater video survey methods follow the procedures described in Norris et al. (1997) and Berry et al. (2003).  An underwater video system is deployed from a 6 m boat (Arima) and the camera is towed at a slow speed (approx. 0.5 m per second) using a bow-mounted electric trolling motor.  The geographic location of the video image will be determined using a Trimble GeoXT GPS system and the GPS coordinates are overlain on video images using Media Mapper software. The video images are analyzed at one-second intervals to determine presence (and relative density) or absence of vegetation.  Aquatic vegetation is considered to be “present” if a single shoot is visible within the video frame and the density is determined by scoring the frame with values ranging from low (1 = a few shoots visible in frame) to high (4 = 100 % cover of submerged vegetation).  The depth of each location is determined using a depth sounder (Humminbird Model 535). 
Intertidal Surveys
Intertidal survey

The intertidal distribution of eelgrass from the upper limit to approximately -1.0 m MLLW is recorded by walking the tide flat with a Trimble GeoXT GPS system during summer maximum low tides.  
Input of Data into GIS

For both the subtidal and the intertidal surveys, the video and GPS data will be incorporated into a Geographic Information System.  Maps of eelgrass and other submerged vegetation distribution and abundance and the bathymetry of the nearshore zone will be generated. Presence of eelgrass and other aquatic vegetation can be indicated by density points, lines or polygons. The depth initially recorded will be corrected to meters below the mean lower low water (MLLW) based on the tidal height for the site at the time of surveying.  
These surveys will complement the assessment with detailed and comprehensive information on the distribution and abundance of aquatic vegetation, which in and of itself is a nearshore process and intricately related to sediment distribution.  This information presents an opportunity for restoration of beds and can be used as baseline information for continued monitoring of eelgrass to better understand what limits or supports its growth.  Additionally, location information on aquatic vegetation can be used to make protection recommendations for the long term and during restoration project construction to insure against incidental destruction of the sensitive beds. 
Reference Conditions

The eastern shoreline of Ketron Island and the very northern tip of the project shoreline protected by Point Defiance Park will be detailed as reference, healthy shoreline conditions.  Characteristics of the following attributes will be referenced and examined to inform restoration/habitat creation recommendations for impaired areas of the project shoreline.
· Feeder bluff activity and distribution of landslide tailings in the intertidal region
· Beach profile and sediment composition

· Size and orientation of large woody debris or natural log jams along the shoreline

· Estuary and lagoon orientation and spit or natural berm formation (one on north-west side of Ketron Island)
· Salt marsh habitat

· Riparian cover

· Submerged aquatic vegetation distribution and abundance 

GIS Database Development
Data will be entered into a Microsoft Excel database detailed by attribute, or sampling parameter, for each assessment unit. The database will be converted to ARCGIS format and mapped. Linear data will be related to the ShoreZone arc in a Geodatabase.  Information will be detailed using lines, points and polygons where appropriate.   New information gathered by this assessment will be formatted into a comprehensive data set and related to other existing data sets such as ShoreZone and Ecology’s net-shore drift data. 
Data of the following attributes will be included in the GIS data sets:

· Shorezone/assessment units

· Littoral, net-shore drift cells

· Historic conditions and digitized t-sheets

· Land use including current and future zoning restrictions 

· Forage Fish spawning beaches

· Feeder bluffs and significant sediment supply sources

· Beach sediment characteristics

· Submerged aquatic vegetation such as eelgrass, kelp and algal beds

· Estuarine habitat distribution and abundance
· Emergent marsh distribution 

· Fish bearing and non-fish bearing streams 

· Priority Index and fish passage barrier analysis results
· Riparian habitat distribution and abundance 
· Large woody debris distribution

· Geomorphic shoreforms such as spits, coves and inlets
· Stressors such as shoreline armoring and fill, overwater structures, obstruction of netshore drift, riparian loss, impoundment of feeder bluffs and estuarine modification 
· Sea level rise of up to 1’ in tidal height (to be discussed as an aside to account for pending effects on restoration activities) 

Project development
The final phase of the project will synthesize the information collected during the assessment to make specific restoration recommendations for the project shoreline.  Projects will be prioritized according to a number of factors to determine which projects will result in a reconnection of ecological processes and will ultimately lead to the highest benefit to salmonids.  A prioritization scheme will be developed using a simple, qualitative scoring system.  Restoration opportunities will be ordered from highest to lowest priority based on factors such as:


· Potential benefit to salmon

· Reconnection of important nearshore processes 

· Number of stressors addressed by the project actions

· Benefit relative to expected cost of project
The prioritized list will be presented as a strategic restoration plan for the project shoreline and distributed to local shoreline constituents.  The information will be shared with shoreline communities in order to generate support for the proposed projects.  

Two to three restoration projects will be sufficiently developed to solicit for funding.  In accordance with the prioritized project list, two to three projects will be selected.  Preliminary, thirty-percent engineering designs will be obtained along with landowner agreements to support the proposed restoration actions.  The projects will be put forth as candidate projects for funding where appropriate. 
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WRIA 11 and 12 Nearshore Habitat Assessment Methods Outline: March 2006


