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	Project Number
	15-1079

	Project Name
	Crescent Creek Culvert Feasibility Study

	Sponsor
	South Puget Sound Salmon Enhancement Group


List all related projects previously funded or reviewed by RCO:
	Project # or Name
	Status
	Status of Prior Phase Deliverables and Relationship to Current Proposal?

	06-2271
	Completed 
	Nearshore project prioritization project identified this project as priority. 

	
	Choose a status 
	

	
	Choose a status 
	


Project Location. Crescent Creek is a direct tributary to Puget Sound flowing approximately 3 miles from Crescent Lake to Gig Harbor. Crescent Creek enters Puget Sound in the northeast corner of Gig Harbor through an undersized tidal culvert under 96th Street NW. The project focuses on estuarine and nearshore habitat within the watershed.
Brief Project Summary. This project would complete a feasibility study to evaluate fish passage, tidal hydrology, and estuarine function and prescribe alternatives for a new culvert or bridge structure that restores fish passage and estuarine function to Crescent Creek. With input from project stakeholders a preliminary design report will be prepared for the preferred alternative. 
Problems Statement. The mouth of Crescent Creek is impounded by a 6-foot by 110-foot long concrete box culvert which fragments the estuary, inhibits tidal hydrology and sediment transport dynamics, and acts a fish passage barriers during tidal periods below 7ft (MLLW). 
0. Describe the problem including the source and scale. Crescent Creek is a small drainage with a catchment area of approximately 5.6 square miles with relatively intact habitat with primarily rural and light agricultural land use. The 2000 limiting factors analysis estimated total impervious surface area in the watershed to be 6.7%. The headwaters of the Creek originate from Crescent Lake and crossing under Crescent Valley Drive at the outlet of the Lake. Crescent Lake is surrounded largely developed by homesdevelopment andwith docks around the shoreline. There but also offers is also some undeveloped forested undeveloped shoreline. 
The Creek historically supported a wild run of Chinook salmon with the last native Chinook salmon presence recorded in the late 1940s. (Harring 2000). Chinook have been observed in the Creek in recent years, though they are thought to be part of a stock enhancement program. The Crescent Creek is known to support natal populations of steelhead, coho, chum and cutthroat trout. 
Gig Harbor is heavily developed with estimated 97% of armored shoreline and several overwater docks and marinas. Historically Gig Harbor likely provided critical rearing habitat for both natal and non-natal populations of salmon. The Crescent Creek estuary is largely undeveloped and with a small amount of shoreline armoring on the east bank. in tThe section of creek in the City Park and could provide protected rearing and foraging habitat for juvenile salmon is theis otherwise heavily impacted harbor. However, the culvert has perched the estuary at least three feet above its historic elevation and limits fish access for both adult and juvenile life stages at all tides below 7ft MLLW.  There is no streambed sediment through the culvert and a standing wave propagates at the inlet of the culvert moving downstream with the outgoing tide. Flow velocities in the culvert reach up to 6six feet per second with a depth of 0.3 on the outgoing tide. These conditions are sustained throughout the tidal cycle until the flooding tide elevation exceeds the inlet elevation of the culvert (~6.0ft MLLW). 
The culvert has a 2.4% slope. The high fish passage design flow for a Level B barrier analysis is 88 cfs.  The 2-year flood flow is 218 cfs, and the 100-year flood flow is estimated at 502 cfs. For adult fish passage at low flow, the culvert becomes backwatered to meet fish passage depth and velocity criteria at an approximate tidal elevation of 7.0 feet (MLLW). Tidal channels in the Gig Harbor appear to provide unimpeded fish passage to the outlet of the culvert during the full tidal cycle.  At the high fish passage design flow of 88 cfs the culvert does not meet fish passage criteria until a tidal backwater of 9.8 feet is exceeded.  A tide of 7.0 is exceeded 50% of the time and a tide of 9.8 is exceeded only 20% of the time.  Based on preliminary calculations the culvert does not meet WDFW fish passage criteria for adult salmon and trout. Passage during 90% of the time is the State standard.  
In addition, accumulated sediments are evident upstream of the culvert as a result of the culvert perching the estuary above it historic elevation. This condition has resulted in channel instability and increased turbidity levels due to frequently suspended sediments. The perched culvert also limits the amount of water that exchanges during the tidal cycle (observed on an outgoing tide on 3/26/2015).  
0. List the fish resources present at the site and targeted by your project
	Species
	Life History Present (egg, juvenile, adult)
	Current Population Trend (decline, stable, rising)
	Endangered Species Act Coverage (Y/N)

	Puget Sound Steelhead
	juvenile and adult
	decline
	Y

	Puget Sound Coho
	juvenile and adult
	decline
	Y

	Puget Sound Chum
	juvenile and adult
	stable
	N

	Puget Sound Cutthroat
	juvenile and adult
	unknown
	N

	Puget Sound Chinook
	juvenile and adult
	decline
	Y


0. Describe the limiting factors, and limiting life stages (by fish species) that your project expects to address. The tidal culvert at the mouth of Crescent Creek limits fish access for both adult and life stages at all tides below 7 feet MLLW. Velocities in the culvert reach up to 6fps with depths less than 0.4 feet. Anecdotal information from local residents indicate the culvert delays upstream migration of adult fish and chum salmon have been observed staging at the outlet of culvert where they are subject to fishing pressures and likely increased predation by small mammals (eg. otters). The orientation of the culvert also appears to be artificially perching the estuary above its historic elevation and limiting sediment transport. 
This project would assess the current versus historic function of the creek’s estuary and the further evaluate the impacts the culvert is having on fish passage, tidal hydrology and estuarine function. 
Project Goals and Objectives..
0. What are your project’s goals? Produce a preliminary design report that addresses factors limiting fish passage and estuarine function of Crescent Creek and has broad support from stakeholder groups

0. What are your project’s objectives? Project efforts would perform an alternatives analysis to develop concept plans and costs estimates for fish passage improvement and estuarine restoration options. The alternatives analysis would be vetted through stakeholders groups to identify a preferred alternative for which a conceptual preliminary design report will be produced.  
0. What are the assumptions and constraints that could impact whether you achieve your objectives? Eventual implementation of the project will depend replacing the culvert hinges on the assumption that the project is feasible from a its cost-benefit perspective, will have broad support from the City of Gig Harbor and the public, and subsequent funding from a combination of grants and City Capital Improvement funds.  will be available for final design and construction. There are known constraints that this feasibility study will address:
· Methods and expense of managing buried utilities in the roadway
· Mobilization of accumulated sediments in the estuary and translation of a head cut upstream
· Removal of shoreline armor in the park
· Construction methodologies to limit impacts to the park and adjacent homes
· Hydraulic assessment of flow velocities at varying structure sizes and channel widths 
· Managing public expectations and project goals
The intent of this feasibility study is to further flesh out assumptions and constraints as a preliminary project planning exercise to build a solid conceptual preliminary project design which can be used to pursue implementation funds. It is our opinion that We feel this approach offers a relatively inexpensive and low risk approach to investigate project viability and produce a meaningful plan which clearly identifies solutions to project constraints.
Project Details. 
0. Provide a narrative description of your proposed project. This feasibility study will complete a survey of existing site conditions including topography, hydraulic assessment, simple geotechnical assessment of estuarine sediments and soil profiles, planning level cultural resources assessment, and design alternatives analysis. The project team inclusive of SPSSEG, engineering design consultants, and City of Gig Harbor will use the results of the site assessment work to build project concept alternatives ranging from options to simply improveing fish passage through the existing culvert to a large spanning the bridge across the mouth of the estuary with a bridge. The alternatives analysis will weigh cost, construction methods and impacts, and the realized benefit of each alternative to select a preferred project alternative to advance to later stages of preliminary design which can be used to pursue funds for final design and implementation. 
0. Provide a scope of work. 

	Task
	Description
	Lead
	Deliverable
	Schedule

	Site Analysis and Survey
	Collect basic topographic information to augment LIDAR
	Consultant
	Basemap
	March 2016

	Hydraulic Analysis 
	Develop planning level hydraulic analysis including tidal flow and stream flow to evaluate water volume and potential velocities 
	Consultant
	Narrative in design report
	April 2016

	Geotechnical Analysis
	Collect up to 4 sediment core samples to look at soil profiles in estuary to 1) estimate depositional patterns/determine historic elevation of the estuary and 2) evaluate the composition of sediments which may become mobile by replacing the culvert.
	Consultant
	Narrative in design report
	June 2016

	Cultural Assessment
	Collect up to 5 test pits (paired with geotech work) and literature search to determine risk of impacts to cultural resources
	Consultant
	Cultural Report
	June 2016

	Design Alternatives Analysis
	Outline a range of design alternatives including cost estimates
	Consultant
	Narrative in design report
	October 2016

	Stakeholder Coordination and Design Review 
	Work with design consultant, the City of Gig Harbor, and other interested parties to review design alternatives and select a preferred alternative
	SPSSEG
	Meeting notes and narrative in design report
	January 2017

	Preliminary Conceptual Design Report
	Compile a report detailing the results of site investigations, alternatives analysis, conceptual preliminary design elements, and basis of design justification. 
	SPSSEG and Consultant
	ConceptualPreliminary Design Report
	June 2017



0. Explain how you determined your cost estimates. Budget request costs were developed based upon an opinion of evaluation effort (number of survey days, sample analysis, etc) needed for this level of project design and stakeholder coordination and based upon known costs for similar work on other projects the Salmon Enhancement Group is currently working on. 
0. How have lessons learned from completed projects or monitoring studies informed your project? 
The structure of the feasibility including the alternatives analysis is based on collective lessons learned from previously implemented project where site conditions, known constraints, and public opinion are factors influencing project design. The Salmon Enhancement Group has learned that when working in highly visible locations, with public interest and public infrastructure at stake, it is beneficial to take a deliberate and thoughtful approach commencing with a feasibility study. This approach equips project proponents with a processes through which to gather technical information, seek stakeholder and public input, and produce a document which can be used to pursue support for implementation.   
If your project includes an assessment or inventory
0. Describe any previous or ongoing assessment or inventory work in your project’s geographic area and how this project will build upon, rather than duplicate, the completed work. 
Pierce Conservation District completed a barrier inventory of Crescent Creek in 2000 indentifying this culvert as barrier at low tide (Site ID 105 K060620a) but the assessment did not specifically explore impacts to estuarine function.  The A lLimiting fFactors aAnalysis (Harring 2000) was completed in 2000 which looked at theassessed overall condition of the watershed.  Pentec Environmental completed a nearshore habitat assessment on behalf of Pierce County in 2003 for the Key Peninsula Gig Harbor Island region which and looked at provided a the shoreline assessment including unit inclusive of the culvert but did not including evaluate the estuary. Crescent Creek was included in Pierce County’s Basin Plan in 2005 which focused on habitat assessment of the watershed. The Crescent Valley Alliance is also actively supporting stewardship activities in the watershed. The City of Gig Harbor has included the tidal culvert in their upcoming capital improvement plan (not yet adopted) but has specified the details of a new structure. 
None of these efforts specifically looked at the current function of tidal culvert nor did they make recommendations for how to address the culvert.replacement of the culvert with a larger structure. This study will utilize the existing data collected by these inventories and assessment and build upon it to focus in on this specific project location. 
If your project includes developing a design:
0. Will your project be designed by a licensed professional engineer?
Yes
Will you apply for permits as part of this project’s scope?
No
0. If not, please explain why and when you will submit permits.
This project proposal would support a feasibility study, alternatives analysis and conceptualpreliminary design report. Permit applications for an eventual project at this location would be submitted at the preliminary60% design stage. 
If your project includes a fish passage or screening design:
0. Has your project received a Priority Index (PI) or Screening Priority Index (SPI) number? If so, provide the PI or SPI number and describe how it was generated. 
No. A PI or SPI has not been assigned to this project. 
0. For fish passage design projects:
14. If you are proposing a culvert or ach, will you use stream simulation, no slope, hydrologic, or other design method? 
The type of structure has not yet been specified for this project location. The design will likely use a stream simulation design (for tidal culverts) or will specify a larger span bridge to restore full estuarine function. 
14. Describe the amount and quality of habitat made accessible if the barrier is corrected. There are approximately three miles of fish habitat upstream of the tidal culvert to outlet of Crescent Lake. The lake is 49 acres. The WDFW barrier inventory identifies a partial barrier at river mile 2.5 under  136th Street. 
The lLimiting fFactors aAnalysis (2000) identified habitat as fair to good with some constriction of the floodplain by Crescent Valley Drive and some loss of riparian function due to light agricultural and residential development. 
The Gig Harbor Basin Plan (Pierce County 2005) identified the half mile of fish and riparian habitat immediately upstream of the culvert as good, and a mile reach of habitat in the upper watershed to the lake as good with poor to fair habitat in between. 
14. List additional upstream or downstream fish passage barriers, if any. The WDFW’s fish passage barrier database indicates the crossing under 136th street is a partial barrier but the percentage of time it is barrier is unknown (Site ID 195 K06017a). This crossing is approximately 2.5 miles upstream of the project site. The crossing under Crescent Valley Drive at the outlet of the Lake was previously identified as a barrier but it was replaced in 1999. 
Context within the Local Recovery Plan.
0. Discuss how this project fits within your regional recovery plan and/or local lead entity’s strategy to restore or protect salmonid habitat 
The East Kitsap Salmon Habitat Restoration Strategy emphasizes a multi-species ecosystem approach to recovery. The strategy identifies loss of salt marshes and intertidal areas and alteration of tidal flow as two of six limiting factors for salmon and salmon forage species and specifically calls out roadways across the mouths of streams and shoreline as an assault to nearshore habitat function. Crescent Creek is not called out as a target Tier 1 watershed in the strategy but restoration of the estuary aligns with the strategy’s target of restoring and protecting marine nearshore areas. 
The East Kitsap strategy also strives to use salmon recovery projects as opportunities to improve the community and its sense of place by integrating signage, public access and community participation in projects. This project is in a public park and has the potential to engage the community in the planning, implementation, and monitoring of the project thereby increasing public awareness of the need for these projects and increasing understanding of the complex ecosystems salmon rely on.
0. Explain why it is important to do this project now instead of later. Momentum for projects of this type and scale of project in Gig Harbor is building with the 2013 completion of a project to daylight 300 feet of Donkey Creek and restore the Austin Estuary on the west side of Gig Harbor. The Donkey Creek project enjoyed broad public support and the City of Gig Harbor worked very hard to make this project a success. The Crescent Creek project could spring from the success of the Donkey Creek project and therefore it is important to start building this project portfolio now rather than later. 
0. If your project is a part of a larger overall project or strategy, describe the goal of the overall strategy, explain individual sequencing steps, and which of these steps is included in this application for funding. 
This project would develop a feasibility study which would be part of an overall project development and implementation strategy. The feasibility study and conceptualpreliminary design would be followed by permit level and final designs and subsequent construction of the project. We are currently seeking funds for feasibility and conceptual preliminary design. 
Project Proponents and Partners. 

0. Describe your experience managing this type of project. The Salmon Enhancement Group has/is currently in the process of managing 92 SRFB, PSAR, FFFPP and ESRP funded projects since 1999, including several iterative design projects aimed at fish passage and estuary restoration. Two examples of nearshore restoration projects which employed an iterative design process commencing with a feasibility study include the Beachcrest Estuary Restoration (04-1389, 07-1819, and 08-2051) and Penrose Point Bulkhead Removal (06-2271, 10-1875, and 11-1459) projects. 
0. List all landowner names. City of Gig Harbor owns all of the land on which the assessment and feasibility work will take place. A landowner acknowledgement form is attached in PRISM.  It appears that the culvert outlet may extend onto State Owned Aquatic Lands (pers comm. Wynnae Wright August 4th 2015). A landowner acknowledgement form from DNR is attached in PRISM.
0. List project partners and their roles and contributions to the project. City of Gig Harbor is the landowner and the major project partner. Their public works staff will be contributing their time to review design documents. They bring unique expertise to this project design effort following a major estuary restoration and stream channel daylighting project in Gig Harbor on Donkey Creek that has many similarities to the Crescent Creek project. 
The Crescent Valley Alliance is responsible for stewardship of Crescent Lake, Creek, and Estuary through education, communication, and cooperation. We will work with the Alliance on project design and input. 
0. Stakeholder Outreach.  We have been working with the City of Gig Harbor on developing this proposal. They are in support of a project at this location and are excited to scope project alternatives for Crescent Creek. The City Council and the public at large are supportive of this project in concept. When the feasibility study is finalized, we will work with the City and the Crescent Valley Alliance on how the best way to gather input from the City Council and the public on the preferred design. 
The City of Gig Harbor has been in contact with the majority of the adjacent landowners and initial outreach has yielded a favorable response. We have also been in contact with the Crescent Valley Alliance (CVA), a local watershed group, who is very much in favor of restoring the estuary. Both the City of Gig Harbor and CVA will be invaluable partners to help facilitate public outreach for this project. We plan to include the adjacent landowners as part of our stakeholder outreach process. In additional to the salmon and nearshore benefits, the project alternatives also carry a public safety benefit through potential retrofits to the roadway alignment which currently has very limited shoulder and side walk space at the crossing. A potential widening of the road may be viewed as an added benefit to the project and a good selling point to the adjacent landowners. 


Supplemental Questions
Comments
Use this section to respond to the comments you will receive after your initial site visits and after you submit your final application.
Response to Site Visit Comments
1. Recommended improvements to make this a technically sound project according to the SRFB’s criteria.
The proposed project is the right step to take to develop and evaluate alternatives for addressing the partial fish barrier created by the culvert. The feasibility study will efficiently provide useful information to evaluate how to best address the partial barrier created by the culvert. The approach would be strengthened by including an analysis/interpretation of sediment transport and deposition associated with each alternative evaluated. While a quantitative model is beyond what is planned in the study, an interpretation of the anticipated changes to the configuration of the upper and lower estuary resulting from each alternative would be informative in the selection of a preferred alternative.

Sponsor Response:  We plan to take some geotechnical borings/sediment cores by hand to refusal depth to characterize the impounded sediments and dispositional layers in the estuary. We will use the characterization to help inform a coarse level assessment of sediment transport and deposition for each alternative evaluated with the understanding that a more detailed model may or may not be necessary for subsequent design of the preferred alternative. 

The proposal states that increased turbidity levels have occurred due to channel instability and associated suspended sediment resulting from the estuary being perched above its historic elevation. What information is available to support this assertion?

Sponsor Response: This was an assumption we made based upon limited observation of the estuary at during high tide and low tide on a couple different occasions. Some portions of the elevated marsh islands and distributary channels appear to be dynamic and suspended sediment was observed at high tide elevation. To some extent this is a natural conditions, however with the perched elevation of the estuary it appears fine sediments are not being mobilized out to the harbor and are simply being distributed within the impounded estuary. The feasibility study will attempt to evaluate this hypothesis. 

Depending on the alternatives evaluated, there is the potential to impact shoreline landowners downstream of the crossing. This is a sensitive topic that could impact the ability to implement a project. Have adjacent landowners been contacted and will they be included in the stakeholder process? With this in mind, there may be a need for a higher level of effort than proposed to gain the necessary stakeholder and community input before selecting a preferred alternative. 

Sponsor Response: The City of Gig Harbor has been in contact with the majority of the adjacent landowners and initial outreach has yielded a favorable response. We have also been in contact with the Crescent Valley Alliance (CVA), a local watershed group, who is very much in favor of restoring the estuary. Both the City of Gig Harbor and CVA will be invaluable partners to help facilitate public outreach for this project. We plan to include the adjacent landowners as part of our stakeholder outreach process. In additional to the salmon and nearshore benefits, the project alternatives also carry a public safety benefit through potential retrofits to the roadway alignment which currently has very limited shoulder and side walk space at the crossing. A potential widening of the road may be viewed as an added benefit to the project and a good selling point to the adjacent landowners. 

 
2. Missing Pre-application information.
The proposal identifies a “preliminary design report” as a deliverable.  Since the project does not include preliminary design, please rename this deliverable. 

Sponsor Response: We have removed this from the deliverables and downgraded the project to conceptual design status. I was initially hoping to bring the preferred alternative to the preliminary design stage but was not fully informed of the Manual 18 definition of preliminary design as permit level. With the many design complexities associated with buried utilities and other considerations necessary for a local public works project, a conceptual design deliverable is more appropriate for an 18 month project. We have added the required match for a conceptual design project in PRISM.

3. General Comments:
As a partial barrier in the estuary that only restricts fish passage when tides are below 7 feet MLLW, cost effectiveness of the alternatives developed and evaluated should be an important consideration. It is a potentially expensive project depending on the alternative selected relative to the fish and habitat benefits. 
Sponsor Response. True and noted!



Response to Post-Application Comments
Please describe how you’ve responded to the review panel’s post-application comments. We recommend that you list each of the review panel’s comments and questions and identify how you have responded. You also may use this space to respond directly to their comments.
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